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Coolness in midsummer, a refreshing breeze 
to sweep away the heat of sweltering, hard- 
worked days, to cool hot pillows and bring 
restful sleep o’nights—that is worth many 
times the trifling cost of running a 


GENERAL ELECTRIC COMPANY 


) Electric Fan 


The G-E 8 inch oscillating All this a G-E Fan does for you at a cost less 
type (the smallest oscillating than that of —s an ordinary 16 candle- 
fan made) runs for power light. G-E Fans are sturdily made and 

scientifically balanced in every part, making 

Four Hours at a Cost them unusually quiet and smooth-running for 

of One Cent a long life-time of service. The running parts 


are self-oiling and enclosed so that no dirty 
while the larger oscillating fans parts are exposed. Fixed or oscillating types in 
average but little more. The 8 many styles and sizes so that you can get a G-E 
inch type is just right for Fan for your particular need, whatever it is. 
homes and small offices, and 
like the other G-E Fans may 
be attached to any light socket. 


In store, in office, in restaurant, G-E Fans, 
both fixed and oscillating, and of wall, desk, 
sala et ake eiainage ceiling or upright types, spread their comfort 

Put a G-E Fan wherever you al through the sultry summer. In homes the 
want the -cool freshness of a smaller oscillators bring pleasant days and rest- 


sweeping air current ful nights to weary men and women and to 
to drive out close air or ittle children wilting in the breathless heat. 
odors and to draw in But insist that your selection bears the G-E 
out-door purity — to trade mark, then you are sure of absolute 
blow away flies, who reliability. : 


cannot abide its breeze 
—to change any room 
from a place of stifling 
heat to one that is cool “The Twitch of a Switch” 
and refreshing for work, 
for play, for 
rest, for sleep. 


Electric shops, stores carrying electrical! 
goods or any lighting company can supply you. 


illustrates many new and inexpensive ways by 
which electricity saves housework and servant 
trouble. Write for it today. 


General Electric Company 


The World's Largest Electrical Manufacturer 


(Dept. 59-C) Schenectady, New York 


The Guarantee of Excellence 
on Goods Electrical 


This trade mark insures reliability in anything that generates, 
transmits or utilizes electricity It protects you on house- wiring 
materials, it is on all Edison lamps, and it identifies the most 

highly perfected electric flatirons, fans, cooking devices, small and large motor 
ind apparatus. 
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A serious oil-tank fire on a pier. Many an oil-tank is situated along a water- The burning of an orphan asylum. According to the National Fire Protection 
front, surrounded by wooden wharves, sheds, warehouses, and a cluster of Association, “the average American city is full of fire traps. Buildings of 
low-lying wooden structures. It is not difficult to picture how rapidly a con- great areas without fire cutoffs, with large floor openings, with unprotected 
flagration would spread under these conditions. Gradually we are growing windows and with very combustible contents are too numerous to prove 
to realize that wharves and wharf sheds should be made fireproof. the exception to any rule.” 
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Steel columns and beams twisted in a fire. The fire danger will always be with The mere fact that a structure is built of stone or brick does not mean that it is 
us until real fireproof construction becomes the rule and not the exception. It fireproof. Filled as it frequently is with highly combustible material, it is 
frequently happens that a man who erected a building a dozen or more years easily converted into a gigantic stove. One by one the walls crumble, burying 
age according to the best fireproof practice of the day now finds himself beneath them tons of valuable property and sometimes a dozen fire- 
with a structure on his hands that is considered unsafe. men. 
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We shall have conflagrations in the future until the city authorities refuse to The interior of a theater after a fire. Many theaters are conflagration breeders. 
allow a man to erect a building that is a menace to the entire community. Fire travels through them rapidly and under certain conditions resists the 
Our fire-loss will be reduced in proportion to the number of completely fire- efforts of the best fire department. The vast open auditorium is converted 
preof buildings that will be henceforth erected. into a huge furnace. 


THE ENORMOUS FIRE WASTE OF THE UNITED STATES.—| See page 541.| 
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we Cn lish Li rat if 
i a eeded i rodu PU i Z 
thing i ridin i uillor At t t 
time much ik \ I n about radium than is know! 
to-da nnd we ere rendy to believe almost anything 
unbelievable about thi onderfu ubstance but ever 
thet it did not take the scientists ong to discovel 
that Burl radiotn were ot living things at a 
Indes], the el ime phenomena had been observed 
ver vear previous | the French physiologist Du 
bois vh recognized that they were not living things 
Lut had obtained his radiobes without the use of 
radiun mal te i ce shown that they do not ce 
pend upen radin n Burke's experiments Being a 
biologist, Duboi that although there are man 
thing that behave in certain respects Jike living 
th hes ire not on that account to be classed as 
iving mad en we can at wil reproduce certain of 
the phenomena « ifs ve ire not to claim that we 
have created tifela ift 
i placin hbariu chloride upon the surface 
or au organk le ’ there are made to appeal arge 
number of tiny corpuscles which undergo peculiar 
cement these enlarge to a certain size and then 
top growing, resembling in this respect the behavior 
of micrat These corpuscles divide and form groups 
resembling a ulbert ometimes corpuscles fuse to 
vethet At tl point ere a corpuscle is in contact 
with the hk there pent growth made up of 
as f er inute roundi onic which he en 
nlerobioids or ittl: ife-like bois These he ha 
obtairped? In tellles that were treated with various anti 
epthe ! e prep itions the use of lime so 
has brough it the development of structures resem 
bling cells with nuetl in the process of division Prof 
Dubois does not claim that he has created artificial 
life, but he points out that these microbioids resemble 
iving things in the manner of growth, ih the chat 
acte! f their movement in the appearance of cell 
division, tn their general structure, and even in the 
Ia ner f fusing or conjugating Finally they le 
come crystallized issing from the active state to the 
dead liti 
iving | n the complexity of ife and 
on the fact that each characteristic of life is dupli 
cated by we knowl non-living Processes Dubois 
guards hi f against the charge of sensationalism 
nd ! we t is receives more erlous consideration 
fron the cientist than the work of such experi 
mente It \ | lu 


Mares’ Nests in Atmospheric Optics 
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iitenti t mirticulariv fat is habit to which 
‘Se sChent itt na re addicted i that of pub 
ishitth pierre t ( ile descripti of the individua 
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i uncotnon one, except in relatiol 


dividui experience—-and, much excited ove 

t hove mecracte mmediately sends a ce 

ed ccount of it to a scientific periodica The 

i izing part of the proceeding is this—that in nine 
CuSeS ul of tel the observer not onl s entirely 
I ted witl itmospheric opties, but does not 


tuke the trouble ft consult the authorities on this 


ubiect i order to nd out whether the spectacle he 

vite ed one of which science has taken cog 
nizanee Most astonishing. howevet is the fact that 
the ul i] publishes his communicatio ithout edi 
torla eVision or con ent thus feaving the majority 
of eaders, themselves unfamiliar with atmospheri 
tic completel in the dark as to whether the phe 


enon described is something unheard-of, or rare, or 





‘ . or ¢ poniprlace 
\ot a Ww K gone that he Of re artich t this 
t do not ¢ e ft u hotice sé ‘ f the . is 
t hing thie { that o1 belit i st «le 
e ft edieva for time \ t evel 
« f | t ete itt out the ordi 
lescribed a i sig the s fraught 
dl fu ei g, b nki chronicle l 
‘ fu ignorant . a and 
text t ‘ t host i write = twentieth 
centul 
In t vv j ! f the Roya Meteorolog 
cal Society for Januar 112. will be found two strik 
ing exa tl I d f literature t t we have 
bee des v 
If sal i uv edy | 1 d 
I ided itl otanica hooks, should undertake to 
describe the flora of an island o1 hic he had once 
been shipwrecked, and if descripti should ay t 
inedited botanic journa we should have 
tolerable alle t the case of an article b Walter 
Larcde M.A ol solar halos and Brocken = specters 
seen by him in the Alps Even in the crude form in 
hich they are presented Mi Larden’s observations 
lave sclentifie value but their value would have been 


many fold greatet f, before writing his memoir, the 
author had taken the trouble to compare them with 
the generalized accounts of such phenomena to be 


found in standard reference books In a foot-note the 


author mentions that “some vears late! he was lent 


copy of Bravais’ “Mémoire sur les Halos.” It is 


evident. however, that derived little profit from 
this work, and that he was quite unaware of its being 
fundamental and authoritative treatise, which has 


fixed the classification and terminology of halos for all 


time Of Pernter and Besson he had apparently never 
heard 
In the same number of the Journal appears a brief 
note from a well-meaning contributor—who does not 
claim to be a scientific man, and may therefore be 
pardoned for discovering scientific mares’ nests—which 
bears the alluring title Remarkable Rainbow.” The 
phenomenon described really was a rainbow: for so 
much we may be thankful, since rainbows, halos and 
coronas often get sadly mixed in ostensibly scientific 
literature If. howevel the editor of the Quarterly 
Journal thinks that a perfectly normal and regular 
example of the supernumerary rainbow is “remark 
able,’ in the sense of being exceptional, we would sug 
gest that he scan the eastern sky after the very next 
summer afternoon thunder shower that may come his 
way 
Peruvian Guano 

LTHOUGH Veruvian guano has been exten- 

sively replaced by other fertilizers in the world’s 

markets, this product is still one of the im 
portant assets of the South American republic. where 
its value has been appreciated from the earliest times 
The guano deposits were, in fact, exploited and pro 
tected by the Inca kings; though it was not until 
Humboldt carried specimens to Europe that the world 
at large became acquainted with it, and only since the 
vear 1S40 has it been extensively exported. The total 
shipments since that vear amount to 11,000,000 tons. 

Guano is formed by the deposits of millions of sea 

birds, of many species, that frequent the islands and 
coasts of western Peru \ recent report from Consul- 
General Robertson, stationed at Callao, sets forth the 
present state of the industry. Years ago the richest 
deposits were those of the three Chincha Islands 


y to the depth of 100 


where in places the guano |: 
feet The southernmost of these islands alone has 
Vielded 5,000,000 tons. The Chincha deposits are now 
nearly exhausted, the most valuable deposits to-day 
being those on the islands of Lobos de Tierra and 
Lobos de Afuera, off the northern coast of Peru. Many 
other islands, however, are very productive. About 
60,000 tons are annually exported, while 30,000 tons 
ire used in Peru. In 1890 a concession was granted 
to the Peruvian Corporation, giving that company the 
exclusive right to export guano from Peru up to 3,000, 
(1) tons. The company has taken advantage of this 
ilege to the extent of 1,200,000 tons 


I % «a federal decree divided the guano de- 


posits along the coast into two zones; the Peruvian 
Corporation was to limit its operations to the coast 
north of Callao and to the Ballestas Islands in the 
south. while all other deposits were to be exploited 
by a company which was to sell guano only to the 
agriculturists of Peru, at reasonable prices. The goy- 
ernment would be glad to stop the exportation of 
xuano altogether, reserving it for the use of its own 
people, and it is proposed to buy back the rights 
granted to the Peruvian Corporation 

Wise measures have now been adopted to conserve 
and perpetuate the supply of guano \ vigilant in- 
spection service is maintained; a close season is ob- 
served during the incubation period of the birds: a 
rotation is followed in working the deposits: and 
the seals that destroy the guano birds are vigorously 


hunted 


The Human Side of Great Scientists 


HERE is among many a misconception of the 
man of science as a morally and emotionally 
shriveled specimen who remorselessly sacrifices 
romance and poetry and human ties in crassly material 
istic pursuits. The comparison of this misconception 
with the behavior of many typical scientists is dis- 
tinectly ludicrous. Take, for example, the famous X 
(lub. 
This was essentially a dinner club; the members who 
attended its first meeting were Hirst, Spottiswoode, 
Tynda Frankland, Huxley, Hooker, Busk, Avebury, 
and Spence Later members were Darwin and many 
another of those amazing nineteenth century giants 
It h lappened bserved Liuxley, “that these cronies 
had developed into bigwigs of various kinds, and there 
fore the club has incidentally I may say accidentally 
a good deal of influence in the scientific world.” Hux 
ley once overheard two members of the Athenaeum: 
I say. do you know anything about the X Club?" 
“What do they do?” “Well, 


they govern scientific affairs: and really, on the whole, 


Oh, I have heard of it. 


they don’t do it badly 

Nevertheless, a guest of this club must have been 
shocked and saddened by the frivolity obtaining among 
its members There were no rules, save the unwritten 
law not to have any But skeletal minutes were kept. 
as “Talked polities, scandal, and the three classes of 
witnesses : liars liars, and experts.” Excursions were 
organized for the members and their wives. as recorded 
by the algebraic notation “x’s + y’vs;” the “x’s” of the 
outings to be paid by the “x's.” It was suggested in 
the beginning to name this club the “Blastodermic,” 
that being the part of the ovum in which the rudiments 
of future organism first appear; apparently “x” was 
eventually chosen because it stood for the unknown 
quantity, and so committed the club and its members 
to nothing In this coterie the observation of Herbert 
Spencer seems to have been lived up to: “It is a great 
mistake for adults, and especially those who work their 
brains nruch, to give up sports and games. The maxim 
on which I have acted is, be a boy as long as you 
ean.” 

Consider also Galton, well termed the Pepys of mod- 
ern science; the autobiography of the great eugenist 
simply drips with geniality, unection and Gemithlich- 
keit Consider how on one occasion he put on his best 
clothes, to give himself confidence at a meeting of the 
Royal Society, soon after he had addressed “a multi- 
tude of questions about themselves and their families, 
a few of which touched upon religion and other delicate 
matters.” 

During an exploring expedition in Southwest Africa 
Galton visited the Ovampas “I did much to make 
myself agreeable, investing King Nangoro with a big 
theatrical crown that I had bought in Drury Lane for 
some such purpose. But I have reason to believe that 
I deeply wounded his pride by rejecting a present he 
had to offer in return. His niece appeared in my tent, 
raddied with red ocher and butter, and as capable of 
leaving a mark on anything she touched as a_ well- 
inked printer’s roller. I was dressed in my one well- 
preserved suit of white linen; so I had her ejected 


with scant ceremony.’ 


Notice 

= view of many inquiries received from subscribers 
and advertisers relative to a new edition of the 
Eneyclopedia Americana and certain other publications 
issued or sold by the Americana Company or “Scien- 
tifie American Compiling Department,” Messrs. Munn 
& Co., Incorporated, state that such publications have 
no connection whatever with the Screntiric AMERICAN 
published by them, and that Messrs. Munn & © 


).. 
Incorporated, have no interest of any sort in the busi- 
ness of the Americana Company or of the so-called 
“Scientific American Compiling Department.” The use 
of the words “Scientific American” in connection with 
the latter is without the approval or consent of Messrs. 
Munn & Co., Incorporated, and notice has been served 
upon the Americana Company that the use of the above 
title must be discontinued. 
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Electricity 


International Radio-telegraphic Convention.—T he Sec- 
ond International Radio-telegraphic Convention opened 
on June 4th, at the headquarters of the Institute of 
Electrical Engineers, London, England. The delegates 
are all experienced men and the probable outcome of 
the convention will be many amendments to the regula- 
tions adopted at the Berlin convention, six years ago. 
In the intervening time wireless telegraphy has developed 
so rapidly that new regulations are badly needed. It 
is probable that the convention will be in session during 
the entire month of June. 


Looking Forward from 1878.—I[n a report of the gen- 
eral meeting of the Bombay Gas Company of thirty-four 
years ago one of the participants, who had shortly before 
attended an exhibition of the electric light, stated that 
this light was not one ‘‘which any man could put about 
his house and leave in the care of his servants. There 
could be no store of electricity, and the instant the engine 
ceased to work from any cause or accident all the lights 
would be gone.” Another attendant at the meeting 
‘‘was quite ready to admit that at some distant day elec- 
tric lighting might become general; but it might be that 
at some remote period men might fly. ‘All these 
things might be possible, but they were a long way off.” 


Regulation of Wireless at Sea.—The Alexander bill, 
which provides for the regulation of wireless telegraphy 
at sea, has passed the House and at present writing 
is before the Senate. It requires every vessel navigating 
the ocean or the Great Lakes and carrying fifty or more 
persons, whether passengers or crew, to be equipped 
with wireless telegraph apparatus, with a range of at 
least 100 miles, day or night, under all conditions of 
atmospheric disturbance when it is safe for the operator 
to work. Two or more operators are required so that 
one shall be on duty at all times while the vessel is being 
navigated. The wireless telegraph apparatus must be 
operated by an auxiliary power supply, wholly inde- 
pendent of the main electric power plant of the ship. 

At a recent meeting of scientific 


the devising of a plan for 
requested. <A 


Electrical Sea Pilot. 
men in Washington, D. C., 
protecting ships from collision was 
tentative plan for this purpose is suggested, in the form 
of a boat leading the ship and connected with the ship 
by an electric eable containing wires which supply power 
for the pilot’s propelling motors and wires for trans- 
mitting automatic signals to the ship, the steering of 
the boat to be automatically assisted by the gyroscopic 
action of the motors. It is planned to install the gen- 
erating set which supplies power to the pilot on the 
upper deck of the ship, and to provide both steam and 
gasoline engine drive for it, so that in case of wreck 
the ship’s wireless telegraph and lighting service can 


be continued up to the last moment. 


The introduction 
and 


Electricity in the Printing Office. 
of eleetrie service has improved the operation 
economy of the printing office at least as much as any 
mechanical plant, and printers are taking more and more 
kindly to the individual electric motor drive and to 
heated type-metal pots for the linotype 
machines. Individual drive 
intermediate shafting, gives a greater number of impres- 
sions per hour, thanks to the uniform speed attainable, 
gives complete control in starting, stopping and regu- 
lating the speed, and economizes power by the ability 


electrically 


saves loss of energy in 


to run any machine independently and by allowing 
any machine to be operated for a short or long period 
with no expense for current except during the actual 
running of the machine. In a new system of motor 
drive a single field-controlled motor operates the equip- 
ment over the entire range of speed required. A single 
gear connects the motor to the press, and three-button 
control stations to start, slow down, and 
stop and lock are placed at the pressman’s hand. 


accelerate, 


The Great Transmissions on the Pacific Coast. 
Some striking figures are presented of the centralized 
generation, transmission and distribution of electrical 
energy by a single company in California owning prop- 
erty and operating in thirty counties representing an 
area exceeding the combined area of the New England 
States except Maine. This system operates over a 
territory of 38,000 square miles, and distributes about 
100,000,000 kilowatt-hours per year. It has very 
nearly 1,200 miles of 60,000-volt, 60-cycle circuits, 
and about 400 miles more operating at less than 60,000 
volts. Its ten hydraulic plants have an aggregate 
rated capacity of about 67,000 kilowatts, and its three 
steam plants have an aggregate rated capacity of a 
trifle more than this. The development of the electric 
service industry in central California is substantially 
the history of the growth of the State in population, 
agriculture, mining, and manufactures for the past 
fifteen years. Separate plants in seattered localities 
have been consolidated into a vast network of central 
station service, utilizing the natural resources of the 
State, combining plants and lines, and standardizing 
operating methods and administration. 


Science 


A University in Siam.—The King of Siam has approved 
the scheme of establishing a ‘‘University of Bangkok.”’ 
It will include eight faculties, viz., arts, medicine, law, 
engineering, agriculture, commerce, pedagogy, and politi- 
eal science. 


A Simple Pole Finder.—Two thin wires are attached 
to the two poles of a direct-current system and placed 
near one another in the flame of a match or a candle. 
When the current is now turned on it will be found that 
carbon in form of soot is being deposited on the cathode. 
This deposit will grow steadily, forming a kind of trunk 
with fine branches. The potential necessary must how- 
ever exceed 12 volts. 

Testing the Freshness of Milk.—A reagent is made by 
diluting 0.1 cubic centimeter of a saturated alcoholic 
solution of methylene blue with 70 cubie centimeters of 
water. Of this solution 1 cubic centimeter is mixed with 
50 cubic centimeters of the milk to be tested, whereupon 
30 eubie centimeters of aleohol is added. The mixture 
is maintained at a temperature of about 37 deg. Cent. 
and exposed to light. If the milk is not fresh the color of 
the mixture is discharged within 30 minutes. 


Hong Kong University.—The formal opening of Hong 
Kong University took place on March 11th with elaborate 
ceremonies under the direction of the retiring governdér 
of the colony, Sir Frederick Liugard. This institution 
for the education of Chinese youths was founded and 
endowed by a number of British, Parsee and Chinese 
gentlemen, and is under the control of the government of 
Hong Kong. The building was given by the late Sir 
Hormusjee Mody, a Parsee merchant of Hong Kong. The 
faculty is mainly British. 

A Monument to French Science in Ecuador.—The 
famous expedition ot the French academicians Bouguer, 
La Condamine and Godin, in the eighteenth century, to 
measure a degree of meridian in a region of the Andes 
that is now part of Ecuador, and the geodetic mission 
sent by France to the same country in 1909, are to be 
jointly commemorated in a fine monument at Quito, 
already in course of construction. The Ecuadorean gov- 
ernment gave the site and subseribed $7,000 to the enter- 
prise. Additional funds are being raised by popular 
subseription in Ecuador and France. 

Photographs on Gelatine for Lantern Slides.—An 
ingenious process, discovered by Prof. Paul Askenasy, 
will, if it proves successful, become of great use to scien- 
tific and other lecturers. Instead of photographing the 
objects intended for projection on glass in the usual way, 
he prints them on a film of clear gelatine, which is then 
sandwiched between two plates of thin glass and used 
as a lantern-slide. A publisher in Halle, Germany, 
announces that he will supply on application what he 
ealls ‘‘filmodiatypes,’’ made by this process, from illus- 
trations of any books published by his firm. 

Climbing the Washington Monument.—A few weeks 
ago a steeple jack caused considerable excitement in 
Washington by scaling the walls of a Pennsylvania 
Avenue hotel to a point just below the projecting cornice. 
Since then thousands stood on the wet ground for hours 
one morning after a hard night's rain on the monument 
grounds and thousands more gazed from windows, house 
tops and other points of vantage at what appeared to be a 
man on the flat side of the Washington monument about 
two-thirds up. Many were sure they saw it move. After 
hours it was determined that it was only a wet spot left 
by the rain. 

Edibility of Antarctic Animals.—Dr. Lionville of the 
‘‘Pourquoi-Pas”’ recently deseribed to a French audience 

always interested in gustatory matters—the charac- 
ter of the fresh meat obtainable in polar regions. The 
birds taste, Le Monde Illustré quotes him as saying, 
exactly like an unbled duck which has been thoroughly 
steeped in cod-liver oil. | The seal évokes somewhat the 
idea of boiled beef; it is insipid with a marked flavor of 
fish. The various species of whales are of diverse value. 
Europeans find it impossible to swallow the jubarte, 
though the Japanese eat it willingly. The rorqual is 
very good for twenty-four hours; its meat is pale and oily, 
recalling veal. The fin whale is exquisite, like veal of 
the first quality; unfortunately it, too, lacks in keeping 
qualities. 

A New Method for Determining Fat and Salts in But- 
ter.—In a circular just issued by the Bureau of Animal 
Industry of the Department of Agriculture a new test 
for fat and salt in butter is deseribed. This test was 
invented by Roscoe H. Shaw, chemist in the Dairy 
Division, and is especially designed for use in creameries. 
It places in the hands of practical creamery men a simple, 
rapid and accurate method by which ean be determined 
the percentage of fat and salt in butter. In connection 
with one of the reliable moisture tests already in use, 
this test makes possible the complete analysis of butter 
right before the churn. The new test will probably not 
require more than five dollars’ worth of apparatus 
besides that already on hand in most creameries. The 
same centrifuge is used as in the Babcock test, and the 
same acid. 


Aeronautics 


A Glenn Curtiss Aeroplane Launcher.—A launching 
apparatus for aeroplanes has been patented (No. 1.027,- 
242) by Glenn H. Curtiss of Hammondsport, N. Y., in 
which an aeroplane supporting device in the form of 
swinging arms is mounted on a suitable mount and 
means are provided for imparting at a variable speed an 
angular throw to the supporting device. 


A New Zeppelin Record.—The new military airship 
“Zeppelin Ill” arrived at Hamburg on June Ist at 
9:35 c’elock in the morning, having covered the course 
from Friedrichshafen to Hamburg, approximately 450 


miles, in ten hours and twenty-five minutes. Count 
Zeppelin himself piloted the dirigible. The airship 


made 43.2 miles an hour and easily exceeded the require- 
ments of her specifications, which called for a speed 
of but 38 miles an hour. 

An Accident to the Vaniman Airship.—Mr. Melvin 
Vaniman tried out his huge dirigible balloon, “Akron,” 
on June 2nd, and met with a slight accident. A lone 
rope which he dropped became entangled in the center 
This threw the airship off its balance, so 
eareened. The ship dived.down toward the 
Vaniman succeeded in 
out again. After assistance from a 
airship rose once more. A few repairs were made in 
the air and the ship returned to its shed. 


A Flight Across New York.--About 7 P. M. on the 
evening of May 31st, Oliver Sherwood passed 
Harlem at a height of 1,500 to 2,000 feet whil 
across country from Nassau Boulevard to Hackensack, 
N. J. He made this 30-mile flight suecessfully in 48 
minutes, but two days later, while making an exhibition 
flight, met with an accident and demolished his machine 
This is the seeond time Manhattan Island has been 
crossed at Harlem, Lekowicy in a Blériot monoplan 
being the first aviator to fly over the city, nearly a 
year ago. 


propeller. 
that it 
water, but straightening her 


motor boat, the 


over 
flying 


Preservation of the First Wright Aeroplane.—A 
writer of a letter published in the London Daily Mail 
suggests that now is an opportune time for the British 
nation to obtain one of the original Wright biplanes 
He points out that 
may be found other 


at a comparatively moderate cost. 
at the South Kensington Museum 
interesting mechanical relics, such as George Stephen- 
son’s locomotive, the ‘“‘Rocket.’’ The suggestion is one 
that ought to be carried out in this country. Why 
does not the National Washington buy 
one of the early Wright machines, assuming that one 
is still to be had? 


Museum at 


More Aerial Mail Tests.—The maker of the aero- 
plane which was exhibited at the Grand Central Palace 
Show as being the first mail machine, was unable to 
earry out the proposed flight to Washington, 
Walter R. Brookins also was unable to make his mail- 
carrying test at Altoona, Pa., on the 24th ult. He has, 
however, agreed to make another test between Clifton- 
dale and Lynn, Mass., a distance of four miles. Post- 
master-General Hitchcock authorized the postmaster 
at the former place to dispatch mail for three days. 
After a few more experiments have been made in this 
way, it is possible that the Post Office Department will 


and 


be able to start a regular aerial mail service. 


A Record Flight in a Storm.—Paul Peck, a nineteen- 
year-old Washington, broke the American 
duration record at the Nassau Boulevard field on the 
evening of May 24th. Starting at 3:20 o'clock in the 
afternoon and carrying twenty-five gallons of gasoline 
and seven gallons of oil, he stayed in the air four hours, 
and one-quarter of a 


aviator of 


twenty-three minutes second. 
At about 
feet up, an altitude he maintained during most of his 
flight, a thunderstorm came up, and for a time the 


Now and then 


seven o'clock, when he was three thousand 


aviator was lost to view in the clouds. 
a flash of lightning would reveal him, circling in the 
air. He was so exhausted that he was hardly able to 
stand. Covered with oil from head to foot, he had 
to be assisted to the clubhouse by friends. 


The Death of Parmalee.—On June Ist, Clifford O. 
Parmalee, one of the original Wright aviators, was killed 
at the Washington State Fair Grounds in the city of 
North Yakima, Washington, in the 
Parmalee was in the air only about four minutes 
which was 


presence of his 
jinacée. 
when the accident occurred. 
identical with the one in which his partner Turpin fell 
upon the crowd in the grandstand two days before at 
Seattle, killing two speetators, was a 
headless biplane, resembling the Wright, but with motor 


His machine, 


tw o-prope ller 


and propellers in front and aviator’s seat at the rear 
It was designed by Parmalee himself, who declared it 
to be the highest type of speed machine. A 
of nearly 100 horse-power drove two 6-fcot tractors, 
the spread of the planes being 40 feet. Roy Knabenshue 
is authority for the statement that the machine was 
not properly balanced and that this fact, coupled with 
trac tor-and-motor-in- 


motor 


*armalee’s unfamiliarity with a 
front aeroplane, was the reason for the accident. 
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The great crater of Vesuvius, which Prof. Malladra and a companion descended for the purpose of making a scientific exploration of its bottom. 
Prof. Malladra’s Descent Into the Crater of Vesuvius 


Exploring the Interior of a Voleano Amid Choking Sulphur Fumes 
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Illustrated With Photographs by Prof. Alessandro Malladra 


By Maurice Magnus 

















The Batteria Mercalli—a large group of fumaroles at the bottom of the crater. 
A thermometer dropped within any of them registers about 500 deg. Fahrenheit. 

















The Royal Observatory of Vesuvius where seismological 
and volcanic studies are made, year in and year ovt. 


und filled with fallen masses. Prof. Mal- 
ladra’s descent to the bottom of the crater 
is not the first. for last September Dr. 
Corrado Cappello, with the help of the 
same guide, Varvazzo, succeeded in reach 
ing the bottom On October 16th Prof. 
Malladra was called from the Observatory 
f Domodossola by Prof. Marealli to be 
come #& member of the staff of the Ob- 
servatory of Vesuvius 

It was impossible to follow the path 
taken by Dr. Cappello, for on the 21st of 
January last a wall of the funnel-like 
crater tumbled in, leaving a huge cavity 
hehind It was necessary, therefore, for 
Prof. Malladra to find another path. He 
vas hound to accomplish the descent so 
is to furnish the Observatory and the 
cientific world with more recent informa- 
tion than was available. Prof. Malladra 
also wanted to make this descent to study 
the entire eruptive period from the begin- 
ning to the last phase Prof. Malladra 
and Varvazzo attempted their first de- 
scent about a month ago. They lowered 
themselves at the northwest side and de 
scended for about 200 feet when. meeting 
a perpendicular wall of 120 feet, they 
were prevented from continuing They 
tried again after five days, following the 
way taken by Prof. Corrado Cappello, but 
after having uncoiled a 150-foot rope they 
saw that owing to the crumbling which 
took place on the 21st of January. this 
path was also impossible. These two vain 
attempts did not discourage Prof. Malla- 
dra Every day he went to the crater, 
studying its mouth and its walls, until he 
found a way which seemed practicable. 

Finally he communicated to Varvazzo 
his intention of attempting a descent 
After having gone about 150 feet they 
were obliged to return. The point chosen 
in this case at the south southeast side 

is also unfortunate. Prof. Malladra 
then tried another road more toward the 
east This was on the same day The 
two descended for about 200 feet. To 
their great delight they found that this 
was a good road. But it was already 3 
o'clock in the afternoon—too late to con 
tinue the descent. They were obliged to 
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A cluster of fumaroles near the arch of the crater toward the south. The cross A battery of fumaroles toward the southwest. The picture was taken about 326 feet 
marks the spot where Prof. Malladra began his descent. The course which within the crater on the south wall. To the right appears the “devil who 
he took for the first 350 feet is indicated by white dots. laughs’’—a large face that appears in the rock amid fumes. 
come up again, leaving their ropes in the| little hills and valleys, all irregular and Fish Culture in Germany an area of about 247.000 acres. The fish 
erater, held by three wooden posts, so| not discernible from the top. ‘THE industry of raising fish for the | chiefly cultivated is the carp. 
that they could continue the next morning. At about 2 P. M. Prof. Malladra and market is rapidly growing to large pro- Tanks and ponds of different sizes are 
That night Prof. Malladra told me he| Varvazzo commenced the ascent, strug-| portions, especially in Germany. There | used, according to the age of the fish. The 
was so excited that he could not sleep.| gling with all their might. At 4 o’clock| the tanks and ponds used for this culture |fresh spawn is placed in shallow basins, 
He had found a way to descend to the; they reached the mouth of the crater. Inumber some fifty thousand, and cover | about twelve inches deep. The ponds and 


very bottom of the crater. He was so 
nervous that he could not calm himself. 

The next morning the professor and the 
servant started with food to be consumed 
950 feet beneath the mouth of the crater, 
70 pounds of Manila and flax rope (950 
feet in length), a barometer, a thermom- 
eter, and a camera Prof. Malladra had 
also brought along several fusible wires 
of different metals to measure tempera- 
tures higher than those that could be 
recorded a temperature higher than that 
for which the thermometers were gradu- 
ated. They were also provided with a 
magnetic needle (compass), a hatchet, a 
stick and plummets. 

The first big wall was descended—a wall 
formed by the remains of the different 
eruptions—and this was followed by a 
descent over red lava from which several 
fumaroles opened. The temperature of 
these fumaroles registered 1S7 deg. Fahr. 
At this point a side wall descended for 
about 160 feet and presented the first ob 
stacle. Wherever the two courageous men 
placed their feet, new fumaroles opened, 
from which sulphur vapors poured. When 
the descent of this wall was accomplished 





there was a second gigantic perpendicular 
one of lava followed by a talos, or cone 
covered by a bank of lava. There was a 
continual breaking and crumbling of 
ground difficult to escape from. Isolated 
masses fell with tremendous noise, bound- 
ing to the bottom, filling the air with dust 
and fine ashes. Prof. Malladra’s hands 
were frequently cut \ big stone fell on 
the brim of his hat. Varvazzo was struck 
on the head but was so slightly injured 
that he could continue the descent. After 
a while the two explorers discovered an 
other perfectly perpendicular wall com- 
pletely bare, with no projections or 
crevices of any kind. After some moments 
of uncertainty Prof. Malladra was able to 
find a passage between two ridges of lava. 
At this moment he became aware that he 
had no more rope. One hundred and fifty 
feet had been left at the top, for he had 
not thought that it would be needed. Be- 

f 


sides, he was left with more freedom « 
action. , 

There was still another 350-foot wall 
to be overcome, absolutely bare ef any 
projection. No rope could be of assist- 
ance. The explorers, notwithstanding the 
stones, pebbles and land-slides, abandoned 
themselves to the slope, clinging to the 
smallest projections, till they reached the 
bottom of the crater, bruised and ex- 
hausted. Prof. Malladra and Varvazzo 
were nearly suffocated by the exhalations 
of sulphur. The two men crawled over the 
bottom of the crater, which measures in 
diameter 1,500 feet, bravely took photo 
graphs, made observations, collected salts 
and minerals, heroically bearing a fright- 
ful temperature. 

At the bottom of the crater there are 


tanks are frequently emptied and cleaned, 
to remove animal parasites which might 
injure or kill the fish. After the fifth day, 





the young fry is placed in larger tanks 
for growing. The loss at this stage amounts 
to as much as from thirty to fifty per 
cent. 

At the end of the first summer the small 
fish weigh from two-thirds of an ounce 
to two ounces. The fish are now placed 
in small ponds for the winter, and are 
again transferred in the spring to growing 
ponds for the second year. At this stage 
they are placed in the water at the rate 
of about 200 to the acre, and are kept 
here until they attain a weight of about 
one pound each. During the third year 
they are fattened up to three pounds on 
a special food prepared chiefly from the 
seed of the yellow lupine and corn, and 
they are thinned out to about sixty to 
the acre. The yield for the market varies 
from about twenty-five to one hundred 
A great slide on the west-southwest side which occurred on March 1%th, 1911. and fifty pounds to the acre. The haul 


To the right appears a group of fumaroles, emitting strong sulphurous vapors. is made by means of nets, and by the 
draining of the ponds each winter 














Clay soils are found to be the most 





suitable as sites for the fish ponds. This 
agrees with the experience in other coun- 
tries. When the ponds are made in sandy 
or granitic soil, the fish reproduce abund- 
antly, but do not fatten up satisfactorily 
When the ponds are emptied, advantage 
is taken of the exposure of the bottom to 
add lime and other fertilizers. The win- 
tering tanks are emptied in the summer 

The carp and the tench, like most other 
fresh-water fish, become passive when the 
temperature goes below about 37 deg 
Fahr. The loss sustained by the fish 
eultivators on account of the wintering 
is from one to ten per cent. 

At three years of age the German. carp 
weigh about three times as much as the 
French. The fish raised under artificial 
conditions present a nearly uniform siz 
this is an important factor in determining 
their market value. 


The History of Lead-burning 


T is not generally known that the 

operation of soldering lead pipes with 
lead (the “‘lead-burning’’ of to-day) was 
known and practised in the middle ages 
Reference to this matter is made in one of 
| the books of Vincent de Beauvais (a reader 
lof the court of Louis IX of France) who 
ldied in 1264. Following is the passage 





in question, taken from an essay on tin 
(vol. viii, part i): “If tin is exposed to 
a moist atmosphere, it will corrode; but 
human ingenuity has of late invented 
useful improvements by whicb it is possible 
to unite leaden subterranean water pipes 
with the aid of molten lead instead of 
soldering with tin. Pipes soldered with 
The famous “yellow” fumarole, so called on account of its strong the latter metal never lasted long, but if 
yellow color. The fumarole is the cone in the center ef the picture. lead is used it will last for all time.” 
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How the Germans Utilize Waste—V 


Wealth That Has Been Earned By the Efficient Use of Raw Material 


f T HE following ia the fifth of a series of articles 
| prepared by the Managing Editor of the Scien 
riFic AMERICAN on Hurepean industrial conditions, The 
author was sent to BRurope by the publishers of the 
Screntivic AmMexrican for the purpose of studying the 
application of acience to business abroad So much 
have the Germans done in the application of scientific 
principles to the utilization of waste, that little more 
can be done than to give glimpses of a small part of 
the vast fleld that they have so admirably covered.| 

If the Germans are thriftier and more systematic 
than we, the reason is to found not so much in 
any racial or temperamental difference between the two 
nations as in economic conditions. Germany's supply 
of raw material is exceedingly limited; labor is abun 
dant and cheap. In the United States, raw material 
is still to be had in plenty; labor is comparatively 
scarce and expensive What has been the result? 
Germany has developed to an amazing degree the utili 
zation of raw material, but bas still much to learn in 
the handling of great masses expeditiously by mechan 
teal means. ©'n the other hand, we in America have 
been recklessly extravagant in the use of our natural 
resources, but commendably ingenious in devising 
mechanism for handling what we do use A change in 
American industrial methods is imminent. We have 
discovered that our coal and iron mines are not inex 
haustible, that crops cannot be grown on the same soil 
year in and year out without rotation and without re 
storing the nutritive elements that have been removed; 
that our timber must be husbanded; and that what we 
call “factery waste” is not waste at all but so much 
raw material to be worked up in another form. We can 
learn much from Germany in the more efficient use of 
our wonderful natural resources; but we can learn 
stil more in the more effectual disposition of by 
products 

The Transformation of Waste. 

The most fantastic tale that ever appeared in the 
Arabian Nights is no more astonishing than the feats 
performed with waste material by the German engineer 
and industrial chemist. To the German a dump heap 
is a kind of gold mine Better than any other man 
in the world, he has demonstrated the truth of Lord 
Palmerston’s saying ‘Dirt is merely matter in the 
wrong place 

It was the German, for example, who taught us how 
to use the by-products of the blast furnace. The smelt 
ing of iron ore was once accompanied with much waste. 
One of the most interesting examples of German indus 
trial thrift is the briquetting of the enormous quantities 
of flue dust produced in the iron foundry It has been 
estimated that the production of flue dust in the United 
States amounts to 3,000,000 or 3,500,000 tons annually. 
\ large part of this is discarded as valueless. It is 
generaliy a fine material containing considerable coke 
and iron ore. The dust usually contains 20 per cent of 
coke and prre than 40 per cent of iron. The coke is 
worth $5.25 per ton, and the iron ore 70 cents per ton. 
lence, a ton of flue dust, unless made available, pre- 
sents a considerable loss to the furnace man. The 
Germans realized this long ago. They have evolved 
several processes for pressing the flue dust into 
briquettes 

The Waste of the Foundry. 

For every ton of pig iron produced per day, about 
twenty-five horse-power was once wasted by permitting 
the blast furnace to eject the gases into the atmosphere 
Some 150,000 cubie feet of gas are generated in pro 
ducing a ton of pig iron according to modern practice 
About 35,000 cubie feet of that huge volume is carbon 
monoxide—-a gas that burns With a blue flame in every 
household stove and that has great heating value 
Time was when the carbon monoxide of a blast fur 
nace was simply allowed to float into the atmosphere 
Even at this late date we Americans do not husband 
it as we ought to. Here is a gas that contains so many 
heat units, so much energy in a word. Why waste it? 
Thus reason the Germans, whose fuel supply is none 
too generous After years of investigation they found 
a way of collecting and cleaning the gas and of using 
it in engines of special design, thereby setting an ex 
ample in the conservation of fuel to the entire world. 
At the Friedrich-Alfred Huette, one of the large Krupp 
plants, the gas from eight blast furnaces drives fifteen 
blowing-engines. That plant is not considered the most 
modern in Europe, but the story that it tells ts told 
over and over again in every large German blast fur 
nace installation. To our own credit be it said that the 
lesson has not been lost upon us. In 1902 the Lacka- 
Wanna Steel Company installed the first American plant 


By Waldemar Kaempffert 


for the practical utilization of blast furnace gases 
Since then, other American steel works have adopted 
the plan. At Gary we find the most remarkable ex- 
ample of the practical utilization of blast gases in the 
world 

How Waste Gas is Utilized. 

Waste coke-oven gas is practically utilized on an 
amazing seale at Aalsdorf, near Aachen, Germany 
Here will be found the largest plant in the world for 
the utilization of coke-oven gas. Following the prac- 
tice of many European collieries, the directors of the 
Aulsdorf mines formerly burned the waste coke-oven 
gas under boilers to generate steam for a number of 
isolated steam-engine plants scattered over a wide area. 
That was certainly better than turning the gas into the 
atmosphere But it was.found that a large expense 
was incurred in maintaining many small steam plants. 
Besides, there was the cost of an extra engine in each 
plant, held in constant readiness in case a breakdown 
occurred. The condensation losses that occurred in 
long pipes leading from the boiler houses to the en- 
gines were difficult to contend with. Why not combine 
the plants into a single power station, generate cur 
rent, and send it wherever required? That was the 
obvious remedy. One after another the steam engines 
were sold. A single gas engine plant was built. Cur- 
rent is now generated at a small cost and sent to any 
desired point 

tesides gas, the coke-oven yields tar and ammonia 
as by-products. Germany has built up a stupendous 
chemical industry on the utilization of tar. She needs 
tar as badly as she needs coal; for tar is the raw ma- 
terial out of which countless dyes, perfumes, explosives, 
photographie developers, drugs, extracts and narcotics 
are made. The tar left in the retorts of street-gas 
works soon proved insufficient to supply the demand. 
Tar had to be bought in England. That meant sending 
so much money across the Channel every year, money 
that might just as well be invested in Germany. Steps 
were taken to substitute retort coke-ovens for the old 
wasteful bee-hive type. By 1900 Germany produced 
30 per cent of her coke in retorts; by 1910, SO per cent. 
In a few more years all the coke will be produced in 
retorts, and Germany will increase her own supply 
of tar and ammonia. It may well be questioned 
whether the by-products of the German coke-oven are 
not now the main products. How stupendous is this 
industrial change may be gathered from the fact that 
before 1856 the gas maker was glad to rid himself of 
the coal tar by giving it away. He dared not pour it 
into streams because it polluted the water; and if he 
buried it, he was bound to kill vegetation. The advance 
that Germany has made over England in the substitu- 
tion of retort coke-ovens for beehive coke-ovens is truly 
astonishing. Up to 1910, England was the greatest 
producer of ammonium sulphate. Now Germany has 
outdistanced her, simply because she systematically 
went about the business of supplying her own demand. 

The lesson that the United States can learn from 
this admirable way of utilizing coke-oven by-products 
was driven home by Mr. John D. Pennock in a paper 
that he read before the American Chemists’ Society. 
In 1898, he pointed out, the retort coke oven was intro- 
duced. From 1898 to 1910 inclusive, the coal coked in 
beehive ovens where the volatile nitrogen was ruth- 
lessly wasted, amounted to 810,000,000 tons. Had this 
been coked in by-product ovens, Mr. Pennock assures 
us that the volatile nitrogen of the coal would have 
yielded twenty-three pounds of ammonium sulphate 
per ton, or a total of 9,315,000 tons, which at $60 
per ton would have had a value of $558,900,000. But 
this would not be all. Had this ammonium been re- 
covered, it would have been used to fertilize the soil, 
with the result that crops would have been increased 
fully 20 per cent and that a saving of many millions 
more would have been effected. While we stand far 
behind Europe in the utilization of coke-oven by- 
products, the situation is not as bad in this country as 
it once was. According to government statistics, a 
smaller number of beehive ovens is now made annually 
than in previous years. 

The single item of nitrogen alone which is wasted 
in the coke oven is astonishing. Last year 63,000,000 
tons of bituminous coal were converted into coke con- 
taining $22,000,000 worth of nitrogen, easily recover- 
able as ammonium sulphate in by-product ovens. As a 
matter of fact, we actually received but $3,800,000 
worth and allowed more than $18,000,000 of this val- 
uable material to go absolutely to waste. Worse even 
than this, over $20,000,000 worth of valuable gas and 
coal tar was wasted at the same time. 


Benzol is one of the chief by-products obtained from 
coke ovens and gas works. It is of immense ‘mport- 
ance as a raw material to the German chemical in- 
dustry. The owner of a German coke-oven plant ree- 
ognizes how important is the recovery and rectification 
of benzol. From 25 cents to 35 cents can be extracted 
per ton of coke in the form of benzol. That is why the 
benzol plant is usually an adjunct of the German coke- 
oven. 

The Ever-new Story of Coal Tar. 

Nowhere in the whole world can there be found a 
more striking illustration of the wealth that lies in 
what was once regarded as a waste, than in the huge 
chemical works that have been built at Elberfeld, 
Leverkusen, Griesheim, Ludwigshafen and elsewhere 
in Germany, in all of which coal tar in some form is 
used as the raw material. So frequently has the story 
of coal tar been told, that it is now familiar in all its 
Yet the 
complete significance of the discovery of mauve by 


wonderful details to every well-read man. 


Perkin over sixty years ago is not really driven home 
until one has seen the enormous German chemical fac- 
tories, in each of which thousands of men and women 
are employed in the task of extracting dyes, perfumes, 
flavors and drugs from derivatives of what was once 
a noisome ooze. From the coal tar which gas com- 
panies once disposed of with difficulty an industry cap- 
italized at $750,000,000 has grown. In 1910, Germany 
made aniline and other dyes to the value of $29,250,200; 
alizarin worth $2,318,120; various alizarin dyes worth 
2,641,800. And these are but a few of the thousands 
of products obtained from coal tar. The stock of the 
more important coal tar works listed on the Berlin 
Exchange pays from 10 to 82 per cent dividends an 
nually—proof enough that money can be made out of 
waste if the scientist only points the way. 

Hardly a week passes but patents are taken out for 
some new dye, some new explosive, some new drug or 
medicament, some new photographic developer that has 
been discovered in the laboratories of one of the great 
German chemical companies. One firm alone has taken 
out over 6,000 patents to protect its many discoveries 
in coal tar. It manufactures no less than 1,800 aniline, 
azo, and alizarin dyes, and one hundred and twenty 
pharmaceutical and photographic products. Naphtha 
lene, one of the products of coal tar that was formerly 
a troublesome waste, choking gas pipes and otherwise 
making itself obnoxious, is now one of the most valua 
ble substances for the preparation of dye stuffs. The 
manufacture of alizarin, an artificial preparation of 
the by-products of tar, has practicaily destroyed the 
madder industry of Europe. Synthetie indigo has com 
pletely supplanted the natural indigo of the Far East. 

In all the large German chemical works, built to 
utilize the waste of the coke-oven and the gas retort, 
by-products are obtained, which, off hand, would seem 
to be of small use. It would be paradoxical indeed if 
an industry built up on the utilization of waste could 
not employ its own by-products. One of these waste 
materials is gas—oxygen and hydrogen in enormous 
quantities. A few years ago the German chemist (he 
now admits it blushingly) allowed these gases to drift 
into the atmosphere. The coming of the airship and 
the invention of the oxy-hydrogen flame has changed 
all that. At the vast plant of the Griesheim-Elektron 
Works near Frankfurt-on-the-Main, a more or less elab- 
orate system of pipes and gas-holders has been installed 
to conduct and store the hydrogen in steel bottles, under 
a pressure of one hundred and fifty atmospheres. Hun 
dreds of steel blocks are filled with the gas under high 
pressure, and shipped all over Germany. The demand 
for oxygen has increased so enormously since auto 
genous welding was introduced that a special plant has 
been installed at Griesheim to manufacture liquid air 
by the Claude process (described in the Screntiri 
AMERICAN some jears ago), and from the liquid air, 
oxygen, as well as the other constituents of the atmos- 
phere, is obtained by fractional distillations. 

So large is the quantity of waste hydrogen generated 
at Griesheim that it has been found profitable to install 
a large balloon-filling plant at the works. Here the 
giant airships of Zeppelin and the smaller craft of 
Parseval may frequently be seen receiving their charges 
of buoyant gas, and here too as many as seven spher- 
ical balloons are inflated during a morning for one of 
those cross-country races which are more popular in 
Germany than in the United States. Even when they 
are not at Frankfurt the airships are often inflated 
with Griesheim waste hydrogen; for the gas is sent to 
them by rail in long steel flasks. 


(To be con luded,) 
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Correspondence 


‘The editors are not responsible for statements 
made in the correspondence column. Anonymous com- 
munications cannot be considered, but the names of 
correspondents will be withheld when so desired.| 


The Photographic Phonograph 
To the Editor of the ScrentrFic AMERICAN: 

Your Paris correspondent in a recent issue of your 
paper entertained your readers with the narrative of a 
supposedly novel method of reproducing sound, con- 
sisting in forcing a current of air through an air- 
pervious sound record. If you will look at U. 8. patent 
No. 908,683, you will see that this principle is my in- 
vention and dates back six years or more. I inclose a 
piece of a record such as I used at that time. 

Philadelphia, Pa. E. LESCHBRANDT. 


The Pontoon Life-saving Method 


To the Editor of the Screntiric AMERICAN: 

Your leading article and illustration in your issue of 
May 11th on the pontoon method of life-saving at sea 
reads well, but the trouble with most such ideas is, acci- 
dents. are not weil regulated. They seldom occur in such 
a manner as to allow for the successful accomplishment of 
such theoretical preventives. 

The testimony showed that the “Titanic’’ went down 
head first in a nearly perpendicular position; and a pon- 
toon as described, in the case of the “Titanic,” would 
have undoubtedly resulted in the loss of even more lives 
than occurred. 

To successfully launch the pontoon, the vessel would 
have to sink on an even keel. 

New York city. Frank P. Davis. 

[The pontoon, as illustrated, would be built with 
water-tight steel doors, opening from the top deck and 
water-tight steel cover-plates for the port holes. Even 
in the ease of a ship's going down perpendicularly, as the 
“Titanic’”’ is reported to have done, the pontoon shown 
would have floated on an even keel after it was separ- 
ated (by its buoyancy of several thousand tons) from the 
main structure of the ship. The idea looks, to a conser- 
vative mind, fantastical; but it is perfectly practical—or 
would be, as worked out by the naval architect.— 
Ep1tor.] 


’ 


A Transcontinental Highway 


To the Editor of the SctentiFIc AMERICAN: 

Just in proportion as the automobile increases in 
favor, so roads become more a national than a local 
issue. When horseback riding was the principal means 
of getting about, trails were sufficient. As carriages 
came into use, better roads were required, and the 
counties, and in some cases the State, undertook their 
construction. As the automobile lengthened the radius 
of communication, the State was no longer the limit, 
and the question became one of national affair. 

It is this very situation which demands national 
roads. The onginal opening of the West required the 
transcontinental railroad, which was followed by 
branches. This process in highway building will advance 
the development of Colorado, Nevada, Wyoming, 
Idaho, Arizona, and other middle West States more 
than any other. That is, first should come the national 
transcontinental highway, to be followed by local 
branches. 

It is not possible for these sparsely settled States 
to build the necessary roads. If this vast territory is 
to add its share to the national wealth, it will be because 
national assistance in road building is given. The 
government is spending great sums on irrigation projects, 
which will make immense areas productive, but nothing 
at all in making markets available. 

The building of great national highways would 
wonderfully stimulate the populating of this territory. 
It would entice the easterner into spending his vacation 
touring this wide area, where he would not only find 
scenery beyond imagination, but he would thus become 
acquainted with the possibilities of this inter-populous 
section, and its many products, which it will take men 
of the right kind rather than mere money to develop. 

It is not generally known that cotton is grown in this 
section; or that there is a larger deposit of asphalt 
here than in the whole island of Trinidad; or that 
dry farming is producing twenty-five bushels of wheat 
to the acre, and with irrigation undreamed crops of 
many kinds. 

At a banquet given the writer and friends by the 
Chamber of Commerce of Salt Lake City, the governor 
of the State and mayor of the city also attending, sam- 
ples of this dry farming wheat with roots twelve feet 
long were exhibited. The wheat roots apparently 
hunted water, and as roots ten feet long are not uncom- 
mon, it would seem that moisure in considerable quantity 
is to be found at about this depth. 

Irrigation where available, and dry farming where 
water is not available, is gradually changing these 


arid, trackless wastes into wheat fields and gardens. 
This would go on at a rapidly accelerating pace were 
the territory better known and more accessible. 

The building of such roads as are necessary is by 
no means a difficult feat; for while in the East and 
middle States road surfaces as well as bridges are needed, 
in the middle West bridges and culverts and particularly 
sign posts are the principal requirements. 

During a transcontinental automobile vacation tour 
last summer, we were struck with the unexpected fact 
that the farther west we got, the better the roads became. 
The average of roads in the West is better than the 
average of roads in the East. Probably this comes 
about by the very nature of the soil, for in the West 
there are vast stretches of territory on which little 
vegetation at present grows, and the ground is hard 
and smooth, while in the East the loamy soil is too 
soft for good natural roads. 

It is just such tours of investigation as this that 
the writer suggests to the easterner, and what he will 
see and learn on his trip will be a series of surprises 
and a wealth of information to him. 

But don’t tour alone. There should be three or 
four automobiles together; for mutual protection against 
mechanical troubles. A broken side-frame in the Alle- 
gheny Mountains, and a broken crank-shaft on the 
plains, during our trip, were rendered innocuous, and 
without inconvenience even to the ladies of the party, 
by reason of the attendance of the other cars. 

Washington, D. C. C. Francis JENKINS 


A Criticism of the Oldfield Patent Bill 


To the Editor of the Scientiric AMERICAN: 

As a pioneer inventor in the line of key-operated add- 
ing and calculating machines, I address you in protest 
against the provisions of House bill No. 23,417. 

With the compulsory license clause of Section 17, 
House bill No. 23,417, enforcing the granting of a license 
in case of insufficient working after the expiration of four 
years, a poor inventor would be helpless and completely 
at the mercy of the established manufacturers in his line; 
and the clause in the same section of this bill to compel 
the granting of a license to one who claims to have madea 
substantial improvement on an existing patent would, in 
effect, render nearly all patents worthless. With less 
security in a patent than that afforded by the present 
laws, there are few important inventions which anyone 
could afford to pioneer. 

The introduction of a truly pioneer invention is usually 
a tremendously expensive proposition, involving hun- 
dreds of thousands of dollars of expense, and often years 
of discouraging labor in the face of large annual deficits. 
No one could afford to incur such risk if, after educating 
the publie to a point where the business became profit- 
able, a competitor could come in with an alleged improve- 
ment on the same and claim the right to step in and reap 
the fruits of the labors and investment of him who has 
given the world a new process, device, or machine, edu- 
cated the public to a realization of its value, usually in 
the face of almost unsurmountable inertia and prejudice. 

How could a firm which was burdened with great 
initial expense, on which of course they must earn cur- 
rent interest, to say nothing of interest on the investment 
during years of unprofitable business or the hazard of 
never winning out at all, compete with a firm unem- 
barrassed by great initial expense, who merely comes in 
to reap the harvest sown and cultivated by the pioneer? 

Patents on inventions are often regarded as gifts or 
prizes given to encourage invention. In truth, they 
should be regarded as what they really are, merely a title 
to and protection of, for a limited time, property created 
by the patentee. Morally, it is his by right just as much 
as is a piece of real estate made valuable by his labors; 
the fact that, technically, the patent on an invention is 
called “‘patent”’ or ‘‘license”’ and the patent on the land a 
“deed”’ in no wise changes the moral situation. Because 
in the past the inventor has not received his full due and 
protection in the fruits of his labors, and that the one is 
technically called a “‘license’’ and the other a “‘deed”’ 
should in no wise prejudice a fair consideration of the 
moral rights of the one as compared to the moral rights 
of the other. Under our present patent laws the invent- 
or cannot patent anything of which he is not the original 
producer, and it can by no means be fairly said that he 
is depriving the public of something which previously 
did not exist and possibly never would have existed were 
it not for his labors. After a comparatively short time 
the public receives practically all the benefit from the 
invention. As it is, he gets little enough, and to abridge 
the rights he now enjoys would be a grave mistake. 

At the present time an invention is seldom, if ever, 
the result of a “happy thought” or inspiration. Prac- 
tically all the chance-for “happy thought”’ inventions, if 
there really ever was such a thing. has been exhausted. 
To-day an invention of any material benefit to the world 
is almost invariably the result of long and laborious 
study and experimentation. I am afraid that the public 
at large does not fully realize this fact. It is unfortunate 
that as a rule the man who possesses the capacity and 
inclination to produce valuable inventions very rarely 


has at his command the necessary means to bear the 
expense of perfecting his invention, to say nothing of the 
large expense involved in the manufacture ard intro- 
duction of it. 

Nearly everyone knows of some old man who has put- 

tered away his life at futile and unintelligent experimen- 
tation, but who never could develop a really meritorious 
invention if he lived a thousand years; it is this type 
which most people have in mind when we use the term 
“inventor.” He would probably putter away anyhow, 
even though there were no patent laws: but the true 
inventor would devote his energies in some other diree- 
tion, from which the general public might derive any 
particular benefit. The true inventor has in mind hun- 
dreds of new things which, had he time, he could develop, 
but he wisely sticks to one or two, and develops them to 
a point where they are of utility to mankind. In the 
development of the one thing, usua!ly he must necessarily 
conceive and perfect dozens, and sometimes hundreds of 
details and solve many problems, the developing of any 
one of which requires more mental effort and “‘inspira- 
tion,”’ if there be such a thing, than the original cencep- 
tion. 
p- Under the workings of the present patent laws some 
wrongs may be committed, but they are very few indeed 
as compared to the benefit derived by the publie from 
these laws or the wrongs which would be committed 
under the proposed new law. To change them without a 
true understanding of the relation of the inventor to the 
public would surely result in great injury to the public 
As they stand, they have been a great benefit to this 
country, and it would be a great mistake to try to change 
them by passing the compulsory working feature. fa 
the recent English law, which was undoubtedly passed 
solely to stop the sale in England of the manufactures of 
other countries, the law was admitted by most of the 
writers and speakers on the subject in England to be out- 
rageously unfair to the inventor, but was excused on the 
grounds of favoring home industries as against foreign 
industries. The world owes inventors more than it can 
ever repay. Because of their labors in the last hundred 
years common people now enjoy what would have seemed 
luxuries to kings a hundred years ago. But it also re- 
quires capital, usually large capital, to introduce revolu- 
tionary inventions. Manufacturing that kind of inven- 
tions is very risky business. In my line, for every firm 
that has succeeded, a dozen have failed after the invest- 
ment of from ten thousand to a million dollars each. In 
considering a matter of this kind, the publie only looks 
at the profits of the successful and forgets the original 
hazard, and that doubtless in any radically new line of 
industry more money is lost by those who fail than is 
made by those who succeed. If this law is passed, the 
inventor who brings out something radically new will 
find it practically impossible to procure capital. The 
prospective investor would regard it as merely buying ar 
opportunity for endless litigation. The situation is bad 
enough in that respect under the old law. 

All the talk about established manufacturers buying 
up inventions to suppress them is based on less than one 
per cent of fact. There are thousands of men who every 
time they see something distinctly new ‘mmediately 
think that there is something susceptible of improvement, 
and start out to invent improvement. When they get 
through they invariably think they have made a great 
improvement. Nine times out of ten it is something that 
has been tried and discarded by the manufacturer of the 
original article, and in every single case the device as 
presented to the manufacturer would take months of 
experimentation and refinement, requiring the exercise 
of a great deal more inventive faculty than exercised by 
the one who thinks he was the first to think of it, ex- 
pended in producing what he conceived of as being an 
invention. 

Some manufacturers make a practice of buying pat- 
ents on devices in their line, thinking that at some time 
they might have use for them. Usually the device is of 
no practical value, but in every case the inventor imagines 
that it is of great value, and thus that the manufacturer 
is merely buying it to bury it. The inventor or firm 
which brings an invention to a point of actual utility and 
introduces it to the public is morally the one entitled to 
all the protection under the patents on the same. if 
there is to be any change in the patent laws, there should 
be a change in this direction. Every inventor of a truly 
new and valuable device finds his patents more or jess 
clouded by prior patents on devices of no practica! 
utility whatever, patented by men who had they a mil 
lion of capital behind them could never have brought 
their conceptions to a point where they would have been 
of any utility to the general public. As a matter of fact, 
they merely wished for something, tried to produce it, 
and finally applied for a patent, which when issued lay 
dormant, where it was of no possible value to the world, 
then some day it is resurrected to cloud the title of some 
patent in the same line made by a man who actually did 
produce something useful. It is a mistake to suppose 
that the public eagerly takes advantage of modern inven- 
tions. In almost every case the public must be educated 
to it. 


Chicago, Ill, D. E. Fev. 
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A battery of moving picture cameras at work. 


Industrial Uses of the Moving Picture 


How and Why Moving Pictures Educate and Advertise 


By Watterson 


| r is said by experts who have made a careful stud) 
if the situation that the United States aloe 
ere are approximately 30,000 places at which movil 
pictures are being more or less continually shown rhe 
ist of licenses issued by city clerks throughout this 
country shows that of this number about 12,000 places 
ire mreving picture theaters devoted exclusively to the 
business of entertaining the public: the remainder being 
schools, opera houses, chapels, churches, halls, ete 
Statisticians have calculated that 5,000,000 people visit 
the moving picture theaters of the United States daily, 
ind it is estimated that in one year over two hundred 
million admissions are made to places where the attrac 
fion is moving pictures 

It was only a few years ago that moving pictures were 
generally introduced to the American public; their pop 


ularity was instantaneous ] 


Several years after the 
innovation they were so high in popular fancy as to 
coin the phrase “moving picture craze Now they have 
outgrown the “craze” stage; they are no longer consid 
ered a fad: they are recognized as an established insti 
tution 

As moving pictures have enlarged and made perma 
nent their following, so has been enlarged their scope 
until to-day instead of being used merely for amuse 
ment purposes they have an accepted value as advertis 
ing and educational factors 

Many of the most reputable business houses in Amet 
ica, more than a few of our most important railroads 
and some of the most enterprising civic organizations, 
ere using moving pictures to advertise and standardize 
a name, enliven a trade mark, explain a manufacturing 
process, demonstrate machinery, exploit a territory and 
recreation resorts, attract attention to a city or place. 
They are pictorially proving their proposition by ae 
tually disclosing it as it is and moves 


‘or instance \ corporation internationally known 


R. Rothacker 


us a manufacturer of high explosives, by means of mov 
ing pictures proved to the farmers of Missouri, and all 
the other “Show me!” states, that dynamite can be ef 
fectively and economically used to clear land of trees, 
stumps and boulders—plow the sub-soil by easily break 


ing up the hard-pan—make tree planting easy—and do 


ditching at a minimum of labor and expense. This 
series of moving pictures was entitled “Farming With 
Dynamite.” They were exhibited by agents of the 
powder company at Farmers’ Institutes, Agricultural 
and Mechanieal Colleges, Land Shows and other places 
where were assembled people who were considered 
logical “prospects” and possible buyers of the product 
advertised So many copies of the film were circu 
lated among the moving picture theaters in rural com 
munities, and this campaign was so well conducted, that 


the real value of high explosives to the farmer has, 


by this method, been revealed to millions of people 
whe have, each one, been impressed with the name 
of the company thus advertising. 

One of the greatest manufacturers of tractor engines 
in the world conceived the idea of demonstrating their 
machines by making one perfect demonstration a mat 
ter of moving picture record and then manifolding the 
power of the demonstration by having copies struck off 
on films and circulated broadeast. The original demon 
stration was filmed under most favorable conditions 
und then by mechanical multiplication so reproduced 
that this demonstration is now in many parts of the 
world being shown to prospective customers with the 
same realism and effect as the original test itself. 

Another manufacturer of agricultural machinery has 
adopted a similar course and by means of moving pic 
tures is demonstrating heavy harvesting machinery in 
South America, Russia, Europe and other foreign places 


where it would be impossible to handily show an actual 


(Continued on page 5%¢ 























Taking moving pictures of a large manufacturing company’s em- 
ployees. The camera and the operator are in the automobile. 
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How We Can Utilize 


250,000,000 Worth of Wasted Timber 


The Beginning of a New American Industry 

















Deadening produced by girdling in 
Mitchell County, North Carolina. 


(= of the most important and urgent problems 
for conservationists to solve is that of making 
the fullest possible use of the dead and down timber 
in the United States. To utilize this material before 
it deteriorates would in the aggregate represent a sur- 
prisingly high money value. Success in this, however, 
can not be measured directly by the revenue derived 
from it, because the value of the wood itself is small 
as compared to the saving in other ways. The use of 
dead timber results primarily in a threefold economy— 
the prevention of waste, a saving of the more valuable 
standing timber for better uses, and lessening the 
danger from fires and insect pests. Dead timber in 
the forest or cut-over land naturally increases fire 
danger. Insects which work in living timber may 
breed in the dead and down timber, or especially in 
that which is damaged on the borders of burned areas, 
where they multiply and after a few years threaten 
bodies of living timber. 

There are four classes of dead timber: (1) Fire- 
killed timber, (2) timber killed by insects and para- 
sitie fungi, (3) over-matured timber, (4) timber killed 
by other causes, such as wind, lightning, excessive 
drought, land slides, ete. These causes are all more or 
less beyond the control of man. There are also vast 
quantities of useful timber destroyed annually through 
crude and wasteful methods of lumbering and milling; 
but next to waste in lumbering, fire-killed timber repre- 
sents by far the largest part of the dead wood in this 
country, and it is found in every forested region. In- 
sect-killed timber is usually seattered or restricted to 
such small areas that it is not so generally observed. 
Timber which naturally matures and dies is confined 
chiefly to one or two trees to the acre in an uneven- 
aged forest and often seems inconsiderable when it is 
compared with the fire-killed timber which occurs over 
extensive areas, but the aggregate amount of it is very 
large. The amount of dead wood which results from 
damage done by wind, lightning, ete., is very great, and 
the material is usually so scattered that all efforts to 


















































Forest Office men sealing dead 
lodgepole pine in Colorado. 


estimate the amount or to utilize it are precluded 

It is impossible to secure even approximate figure» 
on the amount of dead and down timber left in the 
forest from any cause. Fair average estimates can he 
made, however, which will serve for all practical pur 
poses. At present only 33 per cent of the cuble con 
tents of the tree reaches the consumer in the form of 
lumber. The total production of sawed timber during 
1911 amounted to 50,000,000,000 board feet It is easy 
therefore, to calculate that about 92,000,000,000 feet 
must have been left in the forest in the form of lops 
tops and stumps, and wasted at the mill in the form 
of slabs «wd sawdust. A canvass as to the amount of 
timber that is killed annually by insects has never 
been made except perhaps in the Black Hills where 
there are many millions of board feet of such timber 
It is safe to place the estimate for the whole country 
at 500,000,000 feet. The average age of a tree may 





be said to be 100 years, and it is fair to suppose tha 

under normal conditions 1 per cent of all the trees 
die every year, which affords a basis for caleulating 
the loss through this cause. The present stand of 
timber in the United States is estimated to be 2.500 

000,000,000 board feet, and 1 per cent of this is 2,500 

000,000 board feet. About nine-tenths of the rural and 
farming classes in the wooded States use wood for 
fuel. They use the best of it, taking the bodies of 
thrifty trees and the largest limbs only, except whe 

younger growth is more convenient It is safe to as 
sert that fully 500,000,000 board feet are left in the 
forest through this wasteful practice. All other causes 
such as fire, wind, insects, lightning, and direct resuits 
of the use cf injurious methods of turpentining in tl 
Southern pine belt, swell the amount of waste materiai 


enormously. The entire loss from these sources may 
be placed at 4,500,000,000 board feet, which makes th: 
total amount of dead and down timber in the forest 
and the waste as a result of conversien into lumber 
about 100,000,000,000 board feet annually 

(Concluded on page 547.) 
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1. The great waste of good lumber in high stumps. 2. An open tank used in treating fire-killed lodgepole pine. 


3. Ovens used in extracting turpentine from dead wood. 


4. Lightwood used for making turnentine. tar and charcoal, 
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The kettle room, where soap is made. The ingredients are mixed together in 
steam-coil-lined kettles, three and four stories deep. 


An Industry That Thrives 











The fertilizer department of a packing house chemical laboratory, showing the 
apparatus for nitrogen determination. 


on the Utilization of Waste 


What the By-products of the Packing House Mean to This Country 


N°? ‘i ( conapicuous ez 
+ arm pee industrial utilization 


t , thicl tmeri 

8 ive rea ni p id i f he 
found nn fi meat-s ightering centers 
this country [ heef and pork that 
hang in ery butel hop represent not 
t than t fifty-eight per 
ont of the animal on the hoof. Time 
+ hen the maining forty-four to 

f ni simply thrown 


Vou it i safe to say that noth- 


ng , fh boil ) kettl 0 the ma 
hin i that a f utili i from 
e tip ) h to ti st ha f his 
il in ti fol cin irtt itten by 
a hemiat » fh nple f one the 
largest packing bourses i this ountry, tt 


is shown that the imerican packing tn- 


uatries’ profit is made, not from the sale 
meat hut ff nm fhe chemically and 
mechanically treated bu-p lucts of the 
; re j 
Perheps in no other American industry 
has the utilization of by-products been de 


eloped to » great an extent or become 
wrtance as in the modern 

[in times past, before 
the big packer came into the field, such 


things as by-products were little utilized 


or wel the possibilities in this direc 
tion fully realized but the complex 
civilization of the present day togethe! 


with keen competition and the expenses 
of distribution maintenance and the 
enormous capital involved have made it 
necessary. for the existence of the in 
dustry, that the field of usefulness for 
former waste materials be largely ex 
tended and this in turn has made possible 


development The success of the 





large packer f to-day is in his ability 


to sell the meat from a steer for a less 


amount f ney than the steer cost 
live In order to do this, all of the 
many expenses of kiiling, refrigeration, 


’ 


shipping and a hundred other items must 
be met with the preceeds from the sale 
of the by-products and a profit realized 
on the tovestment in the business Dur 


ing 1911 the profit of one of the largest 


packers was less than three cents on each 
dollar of sales The great industrial 
wress of the present time has come 


nd has been made possible by the coin 
dent development of science which has 


all industries 


placed the foundation for 
t rational basis This interdepend 
ence of science and industry is nowhere 
better exemplified than in the develop 
ment of the numerous by-products from 
the packing houses, so that in truth, we 
have here one of the best examples of 
conservation and the old saying that 
“there is nothing iost but the squeal” ex 
presses the facts thoroughly, if not 
elegantly 
We may possibly gain a more compre 
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In the bulbs on the left experiments are being made in the sulphuric acid 
digestion of fertilizers. The chemist is analyzing fertilizer for potash. 
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The picture on the left shows the loose wool storage room of a Chicago packing 
house. The picture on the right is a collection of packing house by-products. 
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Milling is necessary to give toilet soap a smooth and even texture. The mill 
consists of two series of granite rollers through which the chips pass in 
succession, leaving the machine in ribbon form. 


hensive idea ot the magnitude and im 
portance of the by-products obtained from 
animals when our attention is called 
to the fact that practically all of 
the profits of this industry are now 
derived from their successful exploita 
tion In fact, the growth along this 
line has been so great that we may al 
most regard them as being on a par with 
the main products; for they have in 
reality become a great asset and con 
tribute enormously to the business For 
the purposes of this article we shall con 
sider as by-products, in a broad sense, 
all parts of the animal except the dressed 
meats. It is readily seen when one takes 
into account what an animal loses in the 
way of hide or skin, blood, internal or 
gans, ete., during the process of conver 
sion into dressed meat, that here is an 
abundance of material which requires 
utilization When it is considered that 
the capacity of some of the larger pack 
ing plants is 5,000 cattle, 10,000 hogs, and 
about the same number of sheep daily 
one can see what an enormous waste this 
would amount to in a year and what an 
influence this would have on the prices 
of fresh meat were the packers not able 
to convert it into a profitable form. In 
order to show the high degree of special- 
ization which the by-product industry has 
attained, it is only necessary to mention 
the large number of products that are 
obtainable and have a market value, It 
is not a matter of great difficulty to 
enumerate a list of 175 different articles 
derived from a steer which can be legiti- 
mately classed as _ by-products. The 
bones alone will furnish thirty articles; 
and the above number does not exhaust 
the possibilities 

Let us now review briefly the two large 
and general classes of by-products, 
namely, the edible and inedible, and note 
in what manner they are made use of. 
Under the first general heading of edible 
products are classed the various fats and 
internal organs. The cattle furnish the 
packer with his edible tallow, oleo oil, 
and oleo stearine. The edible tallow is 
obtained from what is known as “cut- 
ting bones,” i. e., pelvic, rib and blade 
bones, and also from the marrow, and 
is used to some extent in the manufac- 
facture of high grade white soaps. Of 
more importance than this fat, however, 
is the oleo oil and stearine which is ob- 
tained from “oleo stock” which is ren- 
dered from the ruffle and caul fat. This 
stock is carefully washed, hashed and 
then rendered in kettles from which it is 
drawn off into trucks and allowed to 
crystallize, when it is put into small 
cioths and pressed in a power press. The 
oil thus obtained is one of the highest 
grades of edible oil and is extensively 


(Concluded on page 549.) 
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Fig. 3. 


A typical hand-fired boiler plant operating under smoke-producing con- 


ditions with heavy spreadings of slack coal. 
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, What Smoke Means in Dollars and Cents 


By S. B. Flagg, Engineer, United States 


Bureau of Mines 
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The fuel was spread uniformly 
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[A smoking factory chimney has ever 
modern engineer it is almost a badge of 
consumption, 
stockholders 
years hence 
spendthrift who lights cigars with 
ing of fuel is a matter of national concern, 
fast dwindling. 
painstaking study of the 
B. Flagg, the author of the following article, is one of the engi- 
United States Government to study this important 
he preaches the doctrine 


Mr. 


neers who is employed by the 


symbol of 
for it 
that 


been a 
shame; means 
half-burnt coal, and dividends Should be 
allowed to drift off 
the owner of a smoking jactory chimney 
ten-dollar bills. 


inasmuch 


but are into 


will be 


It is for that reason that the Bureau of 


conditions 


Fig. 4.—Fresh coal has been shoveled problem, His article is a scientific sermon in which 
inte the fire hex of fuel economy.—EbIrTor. | 
D' RING a period of exceptional prosperity and de- suffer losses from smoke emission. The increased ex 
velopment such as this country has enjoyed penses for laundering, cleaning, and illumination, as 


throughout the greater portion of the last thirty years, 
a rule, turned to expansion of busi- 
ness and increase of ouput. It is usually not until con- 
that check such a growth that 
is given to economy of production. It 


has, as 


attention 


ditions arise serious 
consideration 
has been true particularly in the United States during 
that power plants have been 
overloaded or quickly built to take care of the extra 


demands for power, and comparatively little attention 


these prosperous years 


of power generation or to 


has been given to economy 

smoke prevention In fact, the production of smoke 
had in the minds of most people become so associated 
with the generation ef power that a general smoky 


considered as an evidence 


amount of 


condition was 


of prosperity, and a certain 


well as the destruction or depreciation of merchandise, 
may all be considered as smoke losses. A professor in 
Leeds University has stated that the smoke cloud cuts 
off 40 per cent of the sunlight in that city. This de- 
crease of light and sunshine, according to recent in- 
vestigations, is one of the factors contributing toward 
the destruction of varieties of plant life. In 
some cities, owing to this cause and to the deposit of 


many 


soot upon the leaves, it is impossible to grow certain 
trees and plants and others are grown with difficulty. 

The statement is made that in the metropolitan area 
of London there are 76,000 tons of soot deposited an- 
nually, and that in Chicago over 200,000 tons of soot 


industry. To the 
inefficiency in 


the atmosphere i 
classed 
Exetravagance in the burn 
as our coal supplies are 
Vines is 
under which coal is consumed in the fire 


distributed 
jeu 


with the 


making a 











Absence of smoke, due to the 
stack-blower and combustion-tubes. 


Fig. 5. 


and cinders are thrown out of locomotive stacks and 
spread over territory adjacent to the railroads in the 
same length of time. 

During the last ten years, many 
been working on the problem of preventing smoke and 
Many of the educational institutions have 


investigators have 
saving fuel. 
published results of experimental investigations, vari 
ous societies and had 
studying different phases of the subject, and during th« 
last eight years the Federal Government 


associations have committer 


has done a 


great deal of work along these lines. These investiga 
tions, originally conducted by the technologic branch of 
the United States Geological Survey, been con 


tinued during the last two years by the United States 


have 


Bureau of Mines. The manufacturers of mechanica! 
stoking equipment and the b iilders of 
some of the special furnaces have also 





pride was taken in maintaining such a 
condition 

In the 
plant and 


awakening to the possibilities of increased 


however, 
have 


last few power 


owners 


years, 
operators been 
economies in power generation, and with 
this awakening has come a growing real- 
that a instead of 
sign to point with 
pride, is rather an of faulty 
furnace design or of improper operation. 
follow 


ization smoky stack, 
which to 


indication 


being a 


It does not necessarily because a 


stack is emitting smoke that the plant is 
there 


being operated with heavy losses; 
are some plants producing power at com- 


paratively low unit costs that are making 


smoke, but these are exceptional. In 
most instances, a smoky stack indicates 
inefficient operation, but the loss results 


much from the failure to realize 


the heat represented by the solid particles 


not so 


of combustible matter in the smoke as 








contributed largely toward the improve 


ment of conditions, 

The result of all these efforts is four 
fold and is manifested in the following 
ways: (1) improved design of furnaces 


and mechanical equipment, (2) a growing 
realization that the firing of fuel 
requires intelligent supervision, and that 
the should be 


such as to attract and keep such a cla 


proper 


conditions in fire-rooms 
of stokKers, (3) an increasing public senti 
abatement and 


(4) 
the enactment 


ment in favor of smoke 


smoke prevention, and organized 


efforts to bring about 
statutes 


and 
enforcement of to control the 
emission of smoke. 

The combustion process, as is generall) 
known, consists of the chemical combina 
tion of the 
fuel with the oxygen in the air, and fo 


combustible elements of tl 





each substance there is a temperature 
called the ignition temperature, below 
which it will not burn. Briefly stated, the 


efficient and smokeless 


combustion that the 
ae 


for 


are 


requirements 


proper amount 





from the escape unburned of certain 
gases that usually accompany the smoke 
and may, under some conditions, repre- 
Sent 20 per cent of the calorific value of 


the fuel 
erator, 


The plant owner or op- 
the only one to 


used. 
however, is 


Fig. 6. 
not 


The man in the chair is studying the smoke rising from the chimneys 
with the aid of the Ringelmann smoke-chart, reproduced on the next page. 


of air shall be supplied and that it shal! 
be mixed with the gasified coal, oil, o1 
wood before the temperature of the mix 








a 


— 





rought below that at which it will ignite In 


ture is 
wder that these requirements may be best complied 
vith in the burning of coal, the fuel should be me 


chanteally fed by this means the feeding may be 


more untformly done and the air supply more easily 
rewulated If bituminous or soft coal is to be fired by 
hand it is, of course, impossible to have continuous 


feeding and therefore the air supply must be varied, 
immediately after 


necessary 


iring because r the ipid cistillation of the gassy 
part of the coa The mixing of this extra air and the 
Jatlle combustible matter is accomplished either by 
the use of steam Jets or by the employment of brick 
irches, plers or walls to deflect the gases in their 
travel. The method of firing may also affect both the 
quantity of wke emitted and the efficiency with which 
the fuel is burned. The effect of the method of operat 
ing a furnuce upon the smoke emission is strikingly 
hown in the twe photographs, Figs. 1 and 2, each of 
which wa ike econds after the fire had been 
coaled and the firing doors closed In each instance 
ipproxi it i pounds of coal (a mixture of nut and 
truve lhe method of firing may also affect both the 
moke ¢ ed i tined by the fact that one of these 
chargings of ‘ ‘ read uniformly over the whole 
raie and me « " idmitted immediately after 
firing: the other was put on the forward portion of the 
vyrate where the zg part of the coal was driven off 
more slowly d extra air was admitted over the fire 
At the same time that the extra air was admitted two 
steam ts att f t ul of the furnace were put into 
operation for the pose of mixing the air and gases 
it i e remiai 1, however, that with this particular 
boiler setting | tically the same result would have 
een obtained in the latter instance had the extra air 





Equivatent to 20 per cent black. 


Fig. 7. 
This ts a reduction of a smoke chart hung by the observer on a level with the eye, as nearly as possible in line with chimney 
He repeats the observations at one-fourth or one-half minute intervals. 
No smoke is recorded as No. 0. 100 per cent black smoke is recorded as No. 5. Experienced observers often record in half chart numbers. 


recording same and time of observation 
' 


for each hour or r each day 


admission alone been employed. The amount of smoke 
emitted, duration and density considered, was under 
the one conition five times what it was under the 
other A typical hand-fired boiler plant operating un 
der smoke vroducing conditions is shown in Fig. 3. The 
photograph was taken a few moments after the fires 
were givei one of the usual heavy spreadings of slack 
coal Much of the smoke from these stacks could be 
prevented if proper methods of stoking were employed, 
and it could be further reduced by providing for the 
admission and mixing of extra air with the combusti 
bie gases immediately after firing The two photo 
graphs, Figs. 4 and 5, taken from the report of the 
Chicago smoke department, 1911, illustrate the effect 
of a sufficient supply of air upon the emission of smoke 
from a locometive Although a period of only ten 
seconds elapsed between the taking of the two ex- 
posures, the smeke had entirely disappeared owing 
to the use of the stack blower (a steam jet in the 
moke-box at the front end of the locomotive for the 
purpose of creating a draft when the engine is not in 
motion) and the combustion tubes (tubes to admit air 
into fire-box above the top of the fire and burn the 
smoke-producing gases) The statement made concern 
ing hand-fired stationary boilers, that the method of fir 
ing has much to do with the amount of smoke emitted, 
is also true of locomotives Furthermore, because of 
the rapid rate at which the fuel is consumed in a 
locomotive and the necessarily frequent coaling of the 
tire, the effect of improper methods is more pronounced 

i'‘pon the question of the density of smoke opinions 
vary censiderably unless there is some standard of com 


parison. The Ringelmann smoke chart, Fig. 7, is used 


2. Equivalent to 40 per cent black. 
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for this purpose as shown in the photograph Fig. 6 
The several ruled areas numbered 1, 2, 3 and 4 are so 
laid off that they are 20, 40, 60, and SO per cent black 
respectively. No. 0 is clear, or no smoke, and No. 
5 is 100 per cent black. If the chart is placed at a 
distance from the observer the black lines cannot be dis- 
tinguished and the several ruled areas appear as of 
varying shades, ranging from a light gray to an almost 
solid black. By placing the chart in line with the stack 
the observer is able at the instant when the observation 
is to be made, to glance from the stack to the chart and 
determine the number of the area on the chart corre 
sponding in density to the escaping smoke. 

As the public began to realize the extent of the dam 
age from smoke and that the trouble from this source 
could be greatly reduced by the use of correctly de- 
signed and properly operated furnaces and equipment, 
a growing sentiment in favor of smoke abatement and 
smoke prevention manifested itself. A number of the 
larger cities have for nearly thirty years had ordi 
nances prohibiting the emission of dense smoke In 
scarcely any of these cities, however, except New York 
and Washington, where anthracite coal was almost ex 
clusively used, was much attention paid to smoke or its 
prevention until a few years ago. At the present time 
there are at least sixty cities in the United States 
having some sort of statute to regulate the emission 
of smoke, but there is a general lack of appreciation 
of the fact that the smoke problem is an engineering 
one requiring a thorough knowledge of the combustion 
process°s for its intelligent solution. The limits of fur 
nace design within which smokeless combustion may 
be expected and beyond which dense smoke will result, 
are not to-day so clearly defined that the available in 
formation of this character may alone be depended 









upon. It is advisable to-day, if the coal smoke is to be 
reduced or abated, that the investor and the public 
be protected from the installation of equipment of such 
a character or in such a manner as to make smokeless 
operation impossible. This, and this only, is the reason 
for charging city officials with the duty of passing 
upon and approving or disapproving plans for furnace 
installations according as they are not properly de- 
signed for preventing smoke. It is therefore necessary, 
if desirable results are to be accomplished, that such 
officials shall have not only a knowledge of the relative 
value and the effect of the different methods of firing 
under any given conditions, but they must also know 
the effect produced by furnaces designed in different 
ways 

Realizing the impracticability of securing the serviees 
of a man who will from his own experience be able 
to correctly pass upon all such questions coming before 
him, some of our cities have, in their plans for the 
smoke-abatement work, made provision for consulting 
advice for the smoke inspector; and it is believed that 
wherever such provision has been made the advisability 
of such a course has been shown by the good accom- 
plished. The result of all these various activities has 
been and must continue to be that those designing, 
selling, or installing furnaces will give more considera- 
tion to the prevention of smoke when new work, recon- 
struction or alterations are being contemplated. Many 
contracts for furnace equipment being signed to-day in- 
clude a guarantee of smokeless operation, and the time 
will come when such a provision will be as generally 
included in contracts of this character as is now the 
specification of efficiency or capacity. 


3. Equivalent to 60 per cent black. 
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The Gould-Scientific American Prize Contest 


i pee Screntiric AMERICAN has made arrangements 
to hold the contest for the $15,000 prize offered 
by Mr. Edwin Gould through the Scientiric AMERICAN 
for a safe multi-motor flying machine, on the aviation 
field of the Hempstead Plains Aviation Company, Long 
Island. This field, adopted by the Aero Club of Amer- 
ica as its official field, lies about one mile east of the 
hotel at Garden City. It provides a five-kilometer 
course and ample space for flying and the aeccommoda- 
tion of the public. It is the consensus of opinion that 
a better field could hardly be found in the eastern part 
of the United States. The field lies in the heart of an 
open plain on Long Island and is free from tall struc- 
tures, which might set up eddies, difficult for aviators 
to cope with. 

The President of the Hempstead Plains Aviation 
Company will furnish free of charge for the contest 
and for one week preceding, not only the field, but 
also accommodations for the machines submitted for 
test. The entrants will, therefore, have an opportunity 
of trying out their machines and familiarizing them- 
selves with the ground. Machines will be stored free 
for the week preceding the contest. Applications for 
storage space are to be made by the entrants to Mr. 
Douglas Houghton, General Manager of the Hempstead 
Plains Aviation Field, Garden City Hotel, Long Island. 

The Scientiric AMERICAN is now proceeding with 
the formation of a contest committee, the names of 
whose members will be published later. 

The following entries have been received from designers 
and firms who have declared their intention of partici- 
pating in the contest: 

Alleas Aeroplane Company, Boston, Mass.: Double 
biplane of the following-surface type. 












BEBRBEB BEES BEHRBEHBEHRBEHREHBEHREHREHREBeBee Se 
BEEBE SBESBHEHEHRBEHBEHRBEHREHBERBHR BRB BBS 
BEEBE BESBEEBESBEHEBEHBEHBEHBEHBEHREHREHRBHRBBBESa 
BEEBE SESBESBESBEHEHBESBEHREHREHREHREHRHRBBAaS 
BEE BS SBESBSSBESBEHBEHRBHBEHRBEHREHBEHRBHRBHRBeBeBaes 
BEEBE SBSSBESBESBE HEBER HRB HRBHR RBBB SB 
< a BEERS SBESSBESBEHBEHREHBEHREHEHREHRHBaBaBs Sa 
BEEBE RB BERS BSB RBBB RBEHRBHRERBHRBeBeBeee 
BEB SB BBB BRB RBBB RBHRBEHREHRHBeBeBe|e 

BES BSB RBBB RBBB RBEHRBEHRBBBeBeBee 

BEEBE BBE RPE BRB BHRBHRBHRBEHRBHRBBeBees 

BERBESB SBS RBBB RBRBEHB RBBB RBBBeBes 
BEB SSBB BRB RBBB RBPRBBeeeeeee)_e 
SUB BBB HBE BRB RBRBeeBeeeeeeees 








4. Equivalent to 80 per cent black. 


Ringelmann’s scale for grading the density of smoke. 
Glancing from smoke to chart, he notes the corresponding number, 
From these records the average density may be determined 


Howard Gill, Boston, Mass.: Biplane. 

H. Curtis, Manchester, Mass.: Burgess biplane. 

The Boland Aeroplane and Motor Company, Rah- 
way, N. J.: Biplane. 

Edward J. Elsas, Kansas City, Mo.: Biplane. 

H. W. Mattoni, 217 West 120th Street, New York: 


Multiplane. 

Macleod Multiplane Company, Richmond, 8S. L: 
Multiplane. 

Charles H. Burleigh, South Brunswick, Maine: Multi- 
plane. 


George W. Beatty, Mineola, Long Island: Biplane. 

Grover Cleveland Loening, on behalf of the Queen 
Monoplane Company, Fort George, New York: Mono- 
plane. 

John P. Conkling, 125 East 23rd Street, New York 
city: Biplane. 


Turbine-electric Propulsion of Ships.—-In a recent 
issue the advantages of electric propulsion of ships 
were referred to. The United States collier “Jupiter,” 
now being built at the Mare Island navy yard, will 
be the first large vessel to be equipped for electric 
propulsion. A six-stage Curtis steam turbine, con- 
nected to a bipolar alternating current generator, sup- 
plies electrical energy to motors having 36 poles, thus 
reducing the synchronous speed in the ratio of 18 to 1. 
The “Jupiter” has two sistér ships, the ‘Cyclops’ and 
the ‘‘Neptune,” which are equipped with triple-expan- 
sion reciprocating engines, and with a pair of steam 
turbines with gear reduction, respectively, and the per- 
formance of the first-mentioned vessel as compared 
with the other two will be awaited with interest. 
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The Enormous Fire Waste of the United States 


How One Half a Billion Dollars Are Lost Annually Because of Bad Construction 


By John L. 


YTATESMEN and politicians, many of whom take a 
» 


superficial view of economic problems, have for 


some time been greatly puzzled over the constantly 
increasing cost of living. They have ascribed bun 


dreds of reasons for the additional burdens that have 


been placed within recent years upon the people, but 


none of them have brought forth that the tremendous 
fire losses of the United States, unprecedented in any 


other country, have, with other similar industrial 
problems, had a vital influence upon the unsatisfac 
tory present day conditions. 


the fire loss has not been 
impression that 
With a 
seems to characterize everything American, 


One reason, perhaps, why 


cousidered a factor is the this loss 


is a natural and unavoidable one. reckless 
ness that 
the annual report in a city on the fire loss is often 
tuken as a matter of civic pride and if the report shows 
un increased loss over the year before, it is not con 
reflection upon the character of the struc 


the fire depart- 


sidered a 


tures in the city, on the efficiency of 


ment. but rather as evidence of the growth of the 


city itself, with more buildings that can be burned. 
view, happily 


This complacent is fast dissappearing 


and we are slowly coming to realize the true propo: 
tions of an immense problem that must be solved 
sooner or later. Perhaps the pioneer in this move 
ment has been the National Conservation Commission 


which was created by Theodore Roosevelt, and which 


served as a Federal body until it was legislated out of 
This 
concerning the fire waste and the task was given over 
branch of the United 
Dr. Joseph A. Holmes, now Director of the 
Mines, chief A statistical 
wering the principal countries of the world, including 


office by commission requested data 


Congress 


to a States Geological Survey, 


of which 
inquiry 


Bureau of was 


i more detailed inquiry into the conditions in the 
United States was conducted by Mr. Herbert Wilson 
and the writer of this article and the results were 


given to the commission 
The inquiry disclosed that tires in the United States 
ure costing us nearly half a billion dollars a year, or 


five times as much per capita as in any country of 


Kurope. This is not only true of the actual waste of 
also in the amount of insur 
ance paid and the cost of fire departments. The total 


United States in 1907, was $456, 


property destroyed, but 


fires in the 
this 


cost of 


H00.000) including excess premiums over insur 


unce paid, additional waterworks expenses, main 


tenance of fire departments and the cost of private 
fire protection 

The amounted to $215,000,000, 
loss for the 


ugainst thirty-three cents per capita in the six leading 


actual fire waste 


which is a per capita year $2.51, as 


countries of Europe. 

If we had the same buiiding conditions as in Europe 
our fire $41,000,000 instead of 
$215,000,000 and the total cost would be but $90,000,000 


waste would be but 
instead of $456,000,000 

In addition to the great property loss, the inquiry 
showed that we are also destroying in these fires five 


times as many human lives as are lost in other 


countries. In 1906, according to the United States Cen 
sus, 6,000 persons died of burns in the United States 
comparison you 
may make of these statistics is startling. The cost of 
the fires in the United States in 1907 equiva 
lent to a tax upon the people exceeding the total value 


and 10,000 were badly injured. Any 


was 


of the gold, silver, copper and petroleum production 
The fire cost 
real property and improvements in any one of the 
following states: Maine, West Virginia, North 
lina, North Dakota, Alabama, Louisiana, Montana. This 


property 


Caro 


means that the total destruction of the real 


in any one of these States in a year would not repre 


sent a loss greater than that caused by fires in the 
whole United States. 
The actual fire losses (the value of the property 


burned) are greater than the true value of the real 

















How a modern firepoof structure withstood flames, 
A really fireproof building prevents the spreading 
of a conflagration. 


property either in the States of Utah, Delaware, Flor 
ida, Idaho, Wyoming or Nevada. ; If a storm or earth 
quake devastated any one of these States completely 
there would be a mighty outcry. 
rushed to the stricken people and a determined attempt 
would be made to find a remedy for the conditions, 
and the activity would not cease until the remedy had 
been found. But 
the country and the loss distributed among hundreds 
of cities there is but little appreciation of the serious 


Assistance would be 


with the fires scattered throughout 


ness of the conditions 

Another amazing fact is that the total yearly cost 
of tires is about half the value of the new building con 
struction in the country. In other 


billion dollars on new 


words, we are 
buildings and con 
half a billion dol 


spending a 
struction work while our fires cost 
lars. 

The inquiry 


that was undertaken by the Geological 


was greater than the true value of the 


Cochrane, Statistician of the United States Bureau of Mines 


Survey brought out the probable cause of our eno! 


mous losses. An analysis of the figures obtained 
much of the fire loss in this country wa 
fact that the 


the buildings in 


proved that 
fires extended beyond the 


started It 


due to the 
limit of 
found impossible from the figures obtained te give any 


which they was 
definite statement as to the amount of the losses due 
to exposure, but some years ago prominent waderwriters 
that at 
comes from fires that extend beyond the buildings in 


estimated least 27 per cent of the tire loss 


which they originate. These losses are undoubtedly 
due to the inflammable construction of buildings, for 
in Europe, where fireproof construction prevaiis, there 
is no such loss from this source, fires being more read 


ily confined to the buildings in which they started. It 


is even more notable that only $68,000,000 of the los 


in the United States in 1907 was on buildings of brick 


concrete, stone and other slow-burning construction 


inaterial, while double that amount, or about $148,000, 


000, was on frame buildings 

The inquiry as a whole tended to show that the con 
struction of frame buildings inside the city limits and 
methods 


The fact that 


au general carelessness of construction were 


mainly responsible for the big losses 
frame buildings are not allowed in European cities em 
this 
cause of the great conflagrations in the United States 
The National Fire 
their official 
age American city 


phasized fact. The frame buildings aiso are the 


Protection Association, in one of 


publications, said: The aver 


is full of fire traps. 


recently 
Buildings of 
great areas without fire cut-offs, with large floor open 


with unprotected windows, and with very com 


ings, 
bustible contents are too numerous to prove the excep 


tion to any rule. These are conflagration breeders 


Fire travels through them rapidly and under certain 


conditions can get beyond even the best fire depart 
ment, and, sweeping through the unprotected windows 
of surrounding buildings, will soon cause a conflagra 


tion.” 
The Ohio fire marshal in his annual report for 


in urging new building codes for Cleveland and Cinein 


L0T 


nati, the two largest cities of the State, suid Kither 


city at any time may suffer a conflagration costing 
three hundred million dollars.” 

We have had such conflagrations in the past, as 
1S71; Boston, 1872; Baltimore 


1906, and Chelsia, Mass., 


Chicago in 14: San 


Francisco, 1908. The earth 


quake and fire at San Francisco resulted in a total 


property loss of $350,000,000, exceeding i hat 


1 amount that 


of any previous similar disaster in the history of thie 
world. 

We shall have conflagrations in the future, until our 
great cities are reconstructed along more therough fire 
proof lines. We shall have these great iosses until the 


city authorities refuse to allow a man to erect a build 


ing that is a menace to the entire community And 
just as frequently as completely fireproof building 
are erected in the cities will the fire losses be re 


duced. These structures will stand as fire walls in the 
path of general conflagrations and keep them from 
spreading, as in the past. A sufficient number of these 
buildings, and conflagrations will be unknown After 


that, the loss from fire will fall alone on the man who 


has a flimsily constructed building. To-day, it fre 
quently happens that a man who erected a building a 


dozen or more years ago according to the best fireproof 


(Continued on page 552.) 





























Testing concrete at the Government laboratories in Pittsburgh. 


Clay products laboratory of the Federal Government at Pittsburgh. 
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Curiosities of Science and Invention 


Conserving Energy in the Kitchen 
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The Parisian Aviette’’ Contest 
A ROWD of fo thousand gathered 
4 ut Par te Prince on June 2nd to 
Witt tl l ompetition of 
notor in i rT pri D | 
$2,000, offered un who, in 
i I I I re ( 
DO ) j Llome ld 
na t t ou l t irds 
ad i t n t ) hall 
I i vo hundred 
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t e¢ lettes were 
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ith i ver pu ished in ne 
> LMEI t ntl The prize 
was offered by the well-known manufac- 
urer Pe ot 
Shadows at the South Pole 
Ww N Capt. Amundsen planted the 
flag of Norway at the South Pole, he 
Was virtua xtending the axis of the 
wrth, and he did actually strike the 
exm pole, the shadow of the flagstaff 
must ha leseribed a perfect circle in a 
dav of twenty-f r hour provided it fell 
on level section of snow or lee In other 
d had lo not ry in length 
ror nour to hour at the pole as the y do 
1 other parts of the world. This is shown 
graphically in wecompanying illustra- 
tion taken from 7’) N phe It might be 
supposed that this would afford a simple 
wav of locating the South Pole, but much 
more accuracy is require d than would be 
pos ible by measuring the shadows. As 


@ matter of fact the shadows are not 





























Filling the outside coal bin. 








The coal shelf right by the range. 

















Monster serpent head excavated in Mexico. 
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By courtesy of the 5; 


How the shadows fall at the poles. 


actually of a constant length at all times, 
but are ever varying with the declination 
of the sun. At the dawn of the six-month 
polar day the sun just peeps above the 
horizon circling slowly about the pole and 
rising at the same time in a slow spiral 
until at the end of three months it reaches 
an altitude of 2314 degrees on the 21st 
day of December which is noon of the 
South Polar day. At the dawn of the 
polar day the shadow of the flagstaff must 
stretch as far as the eve can see, but the 
end of the shadow will be describing a 
spiral, similar to the spiral described by 
the sun, and at noon of the polar day, 
when the sun is 2315 degrees above the 
horizon, the shadow will reach its minimum 
length of a little over twice the height of 
the flagstaff. 


A Fine Specimen of Aztec Sculpture 

N excavation on the calle de las Escale- 
LA ilas, city of Mexico, has yielded a 
prodigiously fine specimen of Aztee sculp- 
ture in stone. It was raised from the 
ground to the level of the driveway April 
21st and reported at once to the Inspector- 
General of Monuments, who has provided 
for its early transfer to the National 
Museum. The size, the good modeling, 
and the perfectly chiseled detail of the 
monolith, which is a huge serpent’s head, 
apparently a rattlesnake rank it with 
the finest Aztec sculptures that have come 
to light, not merely in the Federal District, 
but anywhere in Mexico. The men and 
wheel of our halftone engraving show 
the seale of the carving plainly enough. 
The reptile’s head is entirely unbroken. 
It evidently lay flat on its base or pave- 
ment. Four perforations in its nose sug- 
gest its having been a fountain. The 
creature’s round eyes show pupil and iris, 
and have good eyebrows. The dentate 
lips are parted in a suave reptilian smile. 
Four long poison fangs depend from its 
upper jaw and lie across the lower like a 
walrus’ whiskers. 

In default of the architectural data, 
one is at liberty to imagine two monster 
serpents of this type, with or without 
bodies, as flanking the doorway, or the 
stairway of some vanished temple, like 
the gold lions of Alkinoos in the Odyssey, 
or like the more familiar portal lions of 
ancient Oriental and Occidental art. Who- 
ever knows the fantastical, dislocated 
serpent forms of Honduran art will marvel 
at the astonishing realism of this Mexican 


creation. 


An Early Automobile 


UR attention has been ealled to the 

fact that in Rockland, Me., some very 
interesting experiments were made with a 
power wagon, thirty-five years ago. The 
machine was invented and built by Lemuel 
H. Parxer, a blacksmith of about twenty- 
three years of age. who came to Rockland 
from Nova Scotia. He built the vehicle, 
including the engine, during his spare time, 
at his shop on Main Street. The work 
consumed two or three years. The body, 
it is said, was as long as that of the large 
touring car of to-day, and was hung very 
low on the axles. The wheels were solidly 
fastened to the axles in such a manner that 
corners were turned with difficulty. They 
had iron tires, and largely for this reason 
the machine was able to travel in dry 
weather on level ground or up a slight in- 
cline. Parker once took a trip of eight 
miles to Camden, which seems to have been 
his record. It seems that on his trips he 
always had a horse tied behind the vehicle. 
When he came toa hill,the horse was obliged 
to tow the machine to the top. The invent- 
or’s name was painted on the body of the 
automobile. 

Power was derived from a steam engine 
of 10 horse-power, supplied with steam 
from a tubular boiler. The fuel was coal, 
stored in coal bunkers, on the top of which 
was room for four or five passengers. The 
speed was said to have been between four 
and five miles per hour on a good level road. 
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An Internal Combustion Turbine 
By the Berlin Correspondent of the 
Scientific American 


~ JON after the advent of the steam tur- 
endeavors were made to solve the 


— bine 
gas turbine problem, but none of the 
schemes so far suggested achieved any 


lasting suceess. It should be understood 
that the task of a gas turbine consists of 
liberating by combustion or explosion, the 
energy of gaseous (or liquid) fuel, in order 
afterward in a turbine wheel to cause this 
energy to act on a shaft driving a dynamo, 
propeller, pump, ete., without the inter- 
mediary of any mechanical parts. <A gas 
turbine thus has to do the combined work 
of a steam turbine and boiler, just as a 
reciprocating gas engine does the duties 
both of a steam engine and steam boiler. 

A most promising gas turbine has re- 
cently been invented by a German engi- 
neer, Mr. Hans Holzwarth, where the fuel 
energy is liberated intermitte ntly, as in a 
reciprocating gas engine, and a 1,000 horse- 
power unit has already been constructed 
on this system. 

The explosion chamber A is filled inter- 
mittently with a mixture of gas and air at 
relatively low pressure ('4 to 1 atmos- 
After the ignition and explosion 
mixture, its 


phere). 
of this 
throws open the nozzle valve 


increase in 
F, allowing 


pressure 











Section through one of the combustion 
chambers. 


the compressed gases to flow through the 
nozzle G to the turbine wheel H on which 
the work is to be performed. While passing 
through the nozzle, the gases are expanded 
to the pressure of the exhaust J. The noz- 
zle valve F is kept by fresh air 
throughout the expansion and subsequent 


open 


scavenging and cooling. 

When the expansion has been completed, 
air is blown (or drawn) in at a slight pres- 
sure, through the valve D. This scaveng- 
ing air throws any residual gases left in the 
combustion chamber, through the nozzle, 
into the exhaust, after which the nozzle 
valve and the air valve D are positively 
closed. The combustion chamber A thus 
is filled with pure, relatively cold air, into 
which the pure fuel oil) 
is blown through the valve £, thus forming 
the explosive mixture destined to be ignited 
by sparks. In render the im- 
pulses thus imparted to the turbine-wheel 


gas or atomized 


order to 


more uniform, several combustion cham- 
bers working alternately in a given cadence 
are arranged in a circle round the turbine- 
wheel. 


The auxiliary blower required for deal- 


ing with the combustion and scavenging 
air, and for compressing the fuel, uses up 
10 to 15 per cent of the output, which is 

















Turbine driven by the explosion of gaseous fuel. 


from the exhaust gas 
The photograph represents a 1,000 
horse-power vertical gas turbo-dynamo 
with the blower set arranged sideways. 
The most serious difficulty so far en- 
countered in the gas turbine problem was 
due to the enormous temperatures, and all 
inventors therefore directed their attention 
toward the selection of a material capable 
of standing temperatures of 1,500 to 2,000 
deg. Cent. There is no doubt that in a 
continuous combustion 


readily recovered 


heat. 


process 


in fact the whole of the turbine, are bound 
gradually to assume a temperature little 
below a white heat. If on the other hand 
the combustion chamber be water-cooled, 
by far the greater part of the available en- 
ergy will be given off to the cooling water. 
However, in Holzwarth’s intermittent 
turbine the walls of the explosion cham- 
ber, just as in a reciprocating gas engine, 
are exposed to high temperatures for only 
fractions of a second, and these walls are 
most effectually cooled by an intermittent 
air current (from inside) or if necessary by 


the walls | 
of the combustion chamber and the nozzle, | 


ja continual water circulation (from out- 
side). The heat losses resulting therefrom 
are of course incomparably lower than in 
connection with any gas turbine previously 
suggested, so that there is no objection to 
the use of the ordinary materials as other- 
wise employed in machine construction, 
such as cast iron and steel, for all parts of 
the turbine, inclusive of the nozzles and 
blades. As no drop of water is allowed to 
enter the turbine, no corroding effects are 
to be feared. 

Actual tests have shown that any one of 
the usual power gases as well as atomized 
oil may be burnt most perfectly in the Holz- 
warth turbine. There is therefore an ex- 
tensive field of application in store for the 
gas turbine both for stationary plants and 
on board ship. 

While the safety of operation of the new 
gas turbine is in no way inferior to that of 
| reciprocating gas 
even 


engines, its 
| 
|}seems to be 


superior. The total 
| weight of a stationary gas turbine plant, 
| however, is only about a quarter of that of 





| @ gas engine plant. 

















Drag for cleaning sewers. 


A water-driven turbine revolves the cutting blades. 
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Turbine sewer cleaner pushing 


its way through a choked pipe. 


efficiency | 


An Early Perpetual Motion 
Proposition 

HE Colonial and State papers in thé 

office of the Secretary of State of Con- 
necticut are rich in records of early inven- 
tion and show that such State in colonial 
days and earlier was a leader in the number 
and importance of its inventions. It is 
but natural they should include a seeker 
for perpetual motion, who appears about 
1785 or 1790 in the person of Harris Ran- 
som of Colchester, who petitioned for full 
power and license, in effect a patent, upon 
his showing that at great expense, with 
much pains, labor and study, he had ob- 
tained the art or mystery of making a per- 
petual motion of water for raising water, 
ete. 


Something About Keys 


V 7E have read recently of the enormous 

heavy iron keys that are used in con- 
nection with ordinary door locks in some 
foreign countries. 
of the tons of metal being carried about 
New York city, for instance, in thé form of 
| keys? We all carry bunches of keys and 
| every key has its shank and handle loop 
| Why does not some one invent a 


Have you ever thought 


more 
convenient device for carrying the keys in 
place of the form our fathers and grand- 











Fig. 1.—Two keys in one. 


fathers used? Again, if we have a number 
of keys, why shouldn't we combine them 
as shown in Fig. 1 and have a single shank 
with a key bit at each end of the shank, 
thus avoiding the weight of one shank and 
the handle loop for each two keys and 
make one bit serve as a handle by which to 
turn the others? Wouldn't the saving of 
weight in New York city alone aggregate 
tons? In the Yale style of key a form like 
Fig. 2 might be used, thus causing a single 
intermediate handle ring to serve for both 
key blades. There recently died in one of 





Fig. 2. 


Double key for a Yale lock. 


our American cities a musical 


who avoided carrying keys by having al! 


eccentric 


the doors of his home supplied with com- 
locks. It would be 
convenient to have all locks respond to one 


key 


bination almost as 


Sewer Cleaning Device 


UNIQUE sewer cleaning machine has 
<'Arecentiy been developed. It consists 
of a nozzle supported on runners which 
discharges through a small turbine water 
motor, causing one or two sets of hook- 
\shaped blades to revolve rapidly. In se 
| doing the blades stir up the dirt and sedi- 
ment in the sewer to a thin grout, which 
the waste water from the turbine carries 
out. The machine is drawn slowly through 
the sewer by means of cables operated hy 
windlasses. 
A bucket shaped like a half cone 
smaller in diameter than the sewer is first 


and 


drawn through backward as far as possi- 
ble over the dirt, then on pulling forward 
the pull comes from the upper back corner 
of the bucket, and forces the digging edge 
| to the bottom of the sewer. As it is drawn 
out it carries to the manhole not only the 
bucket full of dirt, but also a considerable 
| amount of dirt, which is pushed ahead of 
' the bucket. 
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The turbine with the knives is then 


ntroduced and connected with a water 





main. As the water is turned on the knives 
revolve and cut the fecal matter and roots 
in the in this manner clean, 

veeD the sewer There is 
ad ectan artridge in the turbine in 


paste form and as the water passes through 





the turbine it distributes the chemicals 
thy h ti ewer Witha water pressure 
of 60 pound he turbine generates thre« 
i o-power 

One of the illustrations shows the mode 


of operating the sewer turbine cleaning 
sewer pipe is so coMm- 
pletely stopped up that it is impossible to 
through it The ma- 
chine is inserted into the manhole at the 
er, attached to the hose 


and water plug, and with the 


water pres 


sure the machi allowed to work for a 
few inut in this manner cutting the 
matter out ahead of the machine The 
machine ler these conditions is con- 
nected wit ial coupling rods attached 
to a foreing eh which may be operated 
to for the machine ahead as far as it has 
leaned while in a stationary position 
The matter cleaned in this way is ground 
ip into a er mut and together with the water 


is allowed to flow back past the machine 
leaving the sewer in a 


condition 


Notes for Inventors 


Reminding the Honsekeeper.—I|n a pat- 


ent, No. 1,026,768, Avis F. Rae of Chicago 
present housekeeper reminder in which 
u t nas an inde of grocery and other 
ommodities and a series of pointers art 
mounted on straight rods alongside the 


index and pivoted so they can be turned to 
indieate their respective commodities and 
thus remind the housekeepe r of the grocer- 
ik ete which are required 

Honor. —A 


Cenvict Inventor on His 


vyestern newspaper weount tells of the 
relea Dy 10 Hunt of Arizona on his 
own reeorniza ra period of thirty days 
of a convict inventor The release was 
made to permit him to t Washington 

} iew 1 curing patents for several 
it nitions invented or completed while he 
was confined in the penitentiary His in 

itions are said to relate to means for as 
embling electricity from the surrounding 


protector, a flying machine 








The Gillette Patent Upheld.—The U. 5. 
Circuit Court of Appeals in the case of 
Clark Blade and Razor Company v. Gil- 
lette Safety Razor Company, 194 Fed. 
Rep., 421, has held the Gillette patent, 
No. 775,134, for a safety razor valid and 
infringed. 

Delay Because of Iliness.—In the case 
of Ex parte Palmer, decided by Assistant 
Commissioner Billings, it is held the delay 
in filing an application for reissue was 
sufficiently accounted for and not unrea- 


sonable, the facts being as appears from 


the oath of the applicant that he had started 
to learn the seope of his patent before the 
expiration of the two years but that his 
activities were delaved because of illness 


whieh required him to leave his business 


and to travel It does not appear that 
there are any intervening rights existing 
or any proposed infringement suits which 
urged him into activity in filing a reissue 


The Mead Design Adjudicated.—The 
Patent Office Gazette of May 28th, 1912, con 
tains the reports adjudications of the 


7, for a de 





Mead design patent, No. ¢ 








ion for <searf. In fi ses reported 
in 194 Rep., pages 696 to 708, the 
patent is held void for lack of invention and 
novelty in one case void for anticipation in 


two cases: valid and infringed on motion 
for preliminary injunction In one case and 
infringed in 
patent, No. 


valid and 

Mead 
963.235. for a neck scarf is held in one case, 
194 Fed. Rep., 717, not anticipated, valid 
and infringed; and in another case, 194 
Fed. Rep., 721, the patent is held void for 


anticipation. 


not anticipated 


another cas The 


of resiliently-c« 


RECENTLY PATENTED INVENTIONS 


These columns are open to all patentees. The 
notices are inserted by special arrangement 
with the inventors ferms on application to the 
Advertising UVepartment of the SCIENTIFIC 
\ ERICAN 





Pertainis 
HAT HOLDER L. Viezzi 606 Palisade 
A Jersey City N. J This holder is for 


holding ladies’ hats securely in place on the 


to Apparel. 


head, and is arranged to permit the user to 
idily place it in position in the hair and 
retaining devices of the holder with 
the lining of the hat, or to release the said 
retaining devices on removing the hat 


engage the 


Pertaining to Aviation, 


FLYING MACHINE M M BENSTER, 
Gettysburg, 8. D An object of this inventor 
to provide a flying machine with a plural 

ff wings adapted to be swung through the 

to simultaneously raise and propel the 
machine A still further object is to provide 





FLYING MACHINE 


propelling means, and with 
for driving the same, the mechan- 
driving connection 


is having an auxiliary 


ental breakage may happen 





without destroying the flight of the aeroplane 
The machine is shown herewith in a front end 
view 1 ele ition 

EQUIPOISER G. Hirpwoop and P. EGan, 
Hipwood, 145 W. 61st St New 
York, N. Y rhis invention relates to an at 
flying machine, whereby the 
oise or balance of the machine may be main- 


ar of G 


tachment f a 


tained under varying conditions, in such 


will be little or no danger 
propeller, or 
ak down 





r if the ens 
ices should br 





Of Interest to Farmers, 
CLEANING ATTACHMENT FOR HAR 





ROWS = 3 SmMocK, Matawan, Monmouth 
Co., N. J The object here is to provide ano 
ittacl eS 4 harrows arranged to permit 
nver nt raising of the harrow as the latter 
dragged ver th ground, to permit the 
ithered-up weeds, brush, straw and the like 


» drop off the 
f the t 


harrow, thus cleaning the same 
cumulated matter 


Of General Interest, 

SPRING FRAME FOR CUSHION SEATS 
A. WEICKMAN, 342 E, S3rd St Manhattan, 
New York, N. Y his inventor aims to pro 
vide a novel framework comprising a number 
nnected parts which can be 
upholstered and covered to give the effect de 
sired. The cushion body is supported on wires, 
ind owing to the provision of springs the 
result is a very comfortable seat for the user 

CONCRETE BUILDING APPARATUS.—H 
W. FuLier, Seiling, Okla An object here is 
to provide improvements that consist mainly 
in the means for fastening the corners of the 
mold together, improvements in the shape of 
blocks, the simplifying of the con- 
struction of the adjustable molds, and other 
new features The device is an improvement 
over that shown in a prior application made 
by Mr. Fuller 

SEPARATOR AND 
WICK 


Seatth 


the cor: 


AMALGAMATOR J. 
Hotel Richelieu, 201 Occidental Ave., 
Wash. Mr, Wick’'s invention comprises 
a revolving screen employing certain improve- 
ments for use in the mining of gold and other 
precious metals It is especially adapted for 





SEPARATOR AND AMALGAMATOR 


use in connection with gold dredging ma- 
chinery, but it will also work to advantage 
in quartz mills and other mining installa- 
tions By means of this apparatus all the 
work can be done that is now performed by 
ordinary screens, separators, cables and sluice 
boxes; thus dispensing with much of the cum- 
brous apparatus kept in common use. The 
accompanying engraving shows a longitudinal 
vertical section of the combined screer with 
the amalgamating devices attached. 
TURPENTINE GATHERER.—J. H Wo- 
MACK, P. O. Box 153, Kentwood, La This 
invention is an improvement in turpentine- 


| Satherers which consist of two principal parts, 


| 


namely, a sheet metal spout or apron which 
is affixed to the tree trunk below the scores 
in the bark, and a cup or box-like receptacl 
which is suspended detachably from the spout. 


Hardware and Tools, 


PIPE REAMER.—J. R DESJARDINS, 33 
Webster St., Fall River, Mass In this case 
ise is made of a main reamer and an auxil 
iary reamer, the latter being fixed on a rod, 
and the main reamer being adapted to be 
clamped in place on the rod, the main reamer 
having a large bore for the passage of the 
rod and for allowing the rod to assume an 
angular position relative to the axis of the 
main reamer 

ERASER 


Simpson St 


HOLDER.—T. P. KruGer, 980 
York, N. Y This 
holder is arranged to accommodate an eraser 
strip for ink, or one for pencil, or both, one 
at each end to securely hold the eraser strip 


Bronx, New 


in position on the holder, and to permit of 
adjusting the strip in the holder, to project 
the strip the desired distance from the end 
of the holder, to allow a proper and econom 
ical use of the eraser strip 

CAN OPENER AND SEALER F. E. TEVEs, 
care of Humboldt Mfg Co., Humboldt St., near 
Calejer St., Brooklyn, N. Y It is an object 
of this invention to provide a can opener 
which will provide a plurality of openings in 
| the can so that the milk can be poured out 
jand which is also of such a form that wher 
| reinserted in these openings, it will exactly fill 
them, so as to form a practically air-tight 
|}sealer that will keep the milk a greater length 
of time 

BUCKLE \ BIEBNENZUCHT, 109 Spring 
St.. New York, N. Y The aim here is to 
provide a tongueless buckle for use on belts, 
straps and like articles, and arranged to per 
mit of adjusting the belt to fit the wearer 
to securely hold the belt in adjusted position 
and to aliow quick release of the belt when 
ever desired to open the belt 

VIS L. Viezzi1, 606 Palisade Ave., Jersey 
City, N. J This vise has a jaw with an 








arm in a guideway the arm extenaing rnrougn 





an opening in a lever iuicrumed to a beam 
held in one direction by a spring, the lever 
gripping the arm, and provided 


for operating th lever, to permit the arm 


means are 


on the jaw to move through the opening in the 
lever and to move the beam and with it th 
lever, arm and jaw, so also that whe freed 
the spring may throw the beam back and 
with it the lever, arm and jaw, to obtain a 
firm grip 

SCREW DRIVER I. L. MESSENGER, care 
of R. D. Burdick, Lincklaen Center, N. Y 
Among the I 


objects this invention 
1s in view are to provide a too 


principal 

) having grip 
ping jaws to hold a screw while the same 
is being driven; and to provide jaws of the 
character extended ends ar- 
ranged for reaming a seat for the screw head 


named having 


Heating and Lighting. 

CANDLE HOLDER J. P. Raoux, care of 
Mons, Tl'Abbe J P Raoux, Salins, near 
Mauriac, Cantal, France Means here are ar- 
ranged to securely hold a candle in place, to 
allow of burning it to the very end, to readily 
accommodate candles of different diameters, 
and to permit of fastening the holder to a | 
suitable support with a view to hold thej| 
eandle in an upright position and thus insure 
proper burning of the sam 

SMELTER FURNACE.—W. M. Nessit and 
E. Pike, care of E. Pike, Eureka, Utah For 
the purpose of reducing metal bearing ores, 
use is made of a stack in the wall with inlets 
below the smelting zone, and means for pro- 
ducing a central suction in the top of the 
stack so that air, pulverized coal, coke or char- 
coal, or liquid or gaseous fuel is drawn through 


the said inlets into the stack and the products 
of combustion are drawn out of the stack 
AIR-HEATING APPARATUS.—A. E. Jones, 
Fiume, Austria-Hungary This invention 
relates to devices for injecting water | 


into the hot combustion products in an air 
heating apparatus such as used in the pro 
pulsion of torpedoes, as in British patent 
3,495 of 1905 The object of this invention 
is to automatically regulate the quantity of 
water forced into the hot combustion prod 
ucts, so that it always bears the proper pro 
portion to the amount of fuel injected into 
and burned in the combustion chamber 


SHADE HOLDER FOR INCANDESCENT 
LAMPS.—H. H. Patmer, 64 Columbus §St., 
Charleston, S. C. This improvement pertains 


to holders which are attachable by one end 
of the neck of an incandescent lamp socket, 
and have means at the other end for detach 
ably engaging a shade and thus securing the 
shade to the socket The invention relates 
particularly to the means of securing the 
holder to the shade 


Household Utilities, 

FLOAT CONTROLLED VALVE.—J F 
Youne, 480 S. Cedar St., Owatonna, Minn. The 
improvement refers to float controlled valves 
such as are suitable for use in connection with 
toilets, the more particular purpose being to 
provide an inlet valve which is sure in action 
as well as noiseless and which presents a 
number of distinct advantages. 


Railways and Their Accessories, 

MAIL BAG DELIVERY MECHANISM.—B. 
F. NICOLL, 4439 So. Liberty St., New Orleans 
La The invention comprises automatic means 
for handling mail bags, and its object is to 
facilitate the delivery of mail with speed and 
despatch to and from trains running at a high 
rate of speed past stations where no stop is 
scheduled, and posts and other points along 











MAIL BAG DELIVERY MECHANISM 


the rout: A number of automatic hooks suit- 
ably mounted on the side of the mail car, and 
upon suitable fixed supports beside the track 
the hooks being adjustable, so that they can 
be swung into position to hold the bags in the 
manner required to receive and deliver the 
same whenever a train passes The engraving 
mail-delivery 


} 


shows a front elevation of the 
mechanism viewed from the direction in which 
the train is going 

RAIL JOINT W. H. WILTSHIRE, Gillespie- 
ville, Ohio This invention is an improvement 
n rail joints, and the object thereof is to 
provide a construction of this type which will 
enable the ends of the rails to be slipped 
together, one on the other, to make a rigid 
connection, and at the same time keep the top 
surface of rail practically continuous 


Pertaining to Vehicles, 
AUTOMOBILE BANK VEHICLE.—D. H 
BELLAMORE, 622 W. 114th St., Manhattan, New 
York, N. Y Among numerous 
invention provides for sounding an alarm in a 
vehicle on any attempt to feloniously enter 
the interior; provides a vehicle for itinerant 





eatures, this 


eing elf 


tri lly 
icaly 





banking purposes, the ws 
connected when penetrated by any 
substance or twisted to form an _ entering 
space; provides for ejecting from the cashler’s 
window any menacing persons; and provides 
means for sounding an alarm if the attendant 
is attacked or car run away with or when 
the entrance door jis opened 

AIR PUMP.—G. J. Srourer, Franklin, Pa 
This invention relates to an improved form of 
air compression pump, and more particularly 
relates to that form of air pump adapted to 
be installed on an automobile or other road 
vehicle in which the compresed air is used to 
actuate an engine starting mechanism, or for 
other purposes 


Designs. 
DESIGN FOR A PORTFOLIO COVER.—E 
F. CaLpwet., care of E. F. Caldwell & Co 


856 W. 15th St., Manhattan, N. Y. This orna- 
mental design shows a slightly elongated form 
of cover of black ground tooled in with lines 
cepicting scrells, flowers, figures, ete., in ex 
quisitely-wrought combinations massed around 
a broad border, and in a centerpiece. 
DESIGN FOR A BOTTLE OR SIMILAR 
RECEPTACLE.—E. Patmer, 374 Pearl St., 
New York, N. Y. This plainly ornamental de 
sign shows two perspective views, one of the 
front and one of the rear of the bottles, the 
former showing two panels and the latter one 


Note.—Copies of any of these patents will 
furnished by the ScrenrrFic AMERICAN for 
ten cents each. Please state the name of the 
pa‘entee, title of the invention, and date of 
this paper 


We wish to call attention to the fact that we are 
in a position to render competent services in every 
branch of patent or trade-mark work. Our staff is 
composed of mechanical, electrical and chemical 
experts, thoroughly trained to prepare and prose- 
cute all patent applications, irrespective of the 
complex nature of the subject matter involved, 
or of the specialized, technical, or scientific 
knowledge required therefor 

We are prepared to render opinions as to 
validity or infringement of patents, or with 
regard to conflicts arising in trade-mark and 
unfair competition matters 

We also have associates throughout the world, 
who assist in the prosecution of patent and trade- 
mark applications filed in all countries foreign 
to the United States. 

Muwn & Co., 
Patent Attorneys, 
361 Broadway, 
New Vork, N. Y. 
Branch Office: 
625 F Street, N. W., 
Washington, D. C. 
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How 200,000 Motor Car Owners 


Have Created an 
Avalanche of Trade for 


No-Rim-Cut Tires 
10% Oversize 


Users told others—and the others told others—that 


these patented tires cut their tire bills in two. 











That is the only reason why these tires jumped to 





The Topmost Place in Tiredom 


After all these tests—after 13 age conditions, adds 25 per cent 


It Took 10 Years 
to Perfect It 


Here is a tire which remained 
for ten years in obscurity, while 
our experts worked to perfect it. 

Then users found it out, and the 
demand for this tire suddenly 
changed from a rivulet to a flood. 

Last year we sold more Good- 
year tires than in the previous 12 
years put together. 

Over 1,100,000 have now been 
used, and the present demand is 
immensely larger than any other 
tire ever knew. 

With our mammoth capacity— 
with our factories running 24 hours 
per day—we are four weeks behind 
on our orders. 


Don’t Deceive 
Yourself 


That is the situation now—in 
the 13th year of the Goodyear tire. 


That is the verdict, after 200,000 
motor car owners have actually 
tried these tires. 

Don’t say this demand is a pass- 
ing sensation, due to good sales- 
manship. Don’t deceive yourself 
by assuming that other tires offer 
an equal advantage. 

Such an army of users—200,000 
strong—can’t be fooled on tires. 


Our success is due solely to what 
they are telling other men about 
them. 


Finality in Tires 


Goodyear tires, in their con- 
struction, represent finality in tires. 


We say this after 13 years. 
During that time we have com- 
pared some 200 fabrics—some 40 
formulas for treads. We have 
compared every material, every 
method and process which experts 
have ever devised. 


We have done this on testing 
machines in our factory—where 
four tires at a time are constantly 
worn out under all sorts of road 
conditions, while meters record 
the mileage. 


years—we know that these tires 
come as close to perfection as men 
can ever hope to get. 


Saving 48 Per Cent 


These perfected tires, by a pat- 
ented process, are made so that 
rim-cutting is ended forever. This 
type is called the Goodyear No- 
Rim-Cut tire. 

Statistics show that 23 per cent 
of ruined old-type tires are rim- 
cut. No-Rim-Cut tires save that 
23 per cent. 





Then these patent tires—No- 
Rim-Cut tires—are made 10 per 
cent over the rated size. 

That means 10 per cent more 
air—10 per cent added carrying 
capacity. And that, under aver- 











(}00D)YEAR 


No-Rim-Cut Tires 


With or Without Non-Skid Treads 





AKRON, OHIO 








to the tire mileage. 

So No-Rim-Cut tires save that 
23, plus that 25 per cent. Tens of 
thousands of motorists have proved 
this. 


81 Per Cent Profit 


Yet No-Rim-Cut tires cost prac- 
tically the same as other standard 
tires. They used to cost one-fifth 
extra. 


Our multiplied output has cut 
the cost of production, and we 
have cut our profits. Last year 
our profit on No-Rim-Cut tires 
was only 81% per cent. 


Those are the reasons why No- 
Rim-Cut tires outsell all other 
tires. Why 200,000 men have 
already adopted them. Why 127 
motor car makers have this year 
contracted for Goodyear tires. And 
why more than one-third of all 
Show cars this year were equipped 
with these premier tires. 

You are bound to come to them, 
but while you are waiting your tire 
upkeep is doubled. Ask any man 
who knows. 


Our 1912 Tire Book — based 
on 13 years of tire making — is 
filled with facts you should 
know. Ask us to mail it to you. 


THE GOODYEAR TIRE & RUBBER COMPANY, Akron, Ohio 


Branches and Agencies in 103 Principal Cities 
More Service Stations Than Any Other Tire 





We Make All Kinds of Rubber Tires, Tire Accessories and Repair Outfits 
Main Canadian Office, Toronto, Ont.—Canadian Factory, Bowmanville, Ont. 
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WaLET SOAPS PERPUNERY 
Coenen jut 


n New York City alone 


us load capacities im service 


ls ate & Co have 2a: of our trucks of variK 


Mack Saurer 


f real use 


Hewitt | 


’roved by 17 


“Leadion essaiines trucks of the world’”’ 


years « 


Who else can give you such equipment ? 
1. ‘Trucks proved by 10, 12 and 17 years of 
service. 


2. ( 


2. Choice of 1, 1%, 2, 3, 4, 4%, 5, 6%, 
7's and 10 tons capacity, with any load 


distribution, and any style of body. 


N ol OC ly else. 


That's why we say you can't afford to settle your 
transportation problem without consulting us. 


A nswer 


Write for truck-infor mation applied to your business 


International Motor Company 


(CJenera! Othces W orks 
sdway and s7th New York Allentown Pa; Plainfield N J 
Sales and Service Stations 
New York, Chicago, Philadelphia, Boston, Cleveland, Cincinnati, Buffalo 
Baltimore, Jersey City, St Louis, Atlanta, Kansas City, Denver 
San Francisco, Los Angeles and other large cities 








u LAR DRRS 


THE W. H. MULLINS COMPANY, 118 Fraakiia Street, Salem, Ohio 








INVEST YOUR FUNDS 


in a stock with a long dividend record 


Having disposed of practically all of our allotment, we offer, strictly 
subject to previous sale, the unsold portion of the 
preferred and common stock of the 


E. T. BURROWES CO. 


PORTLAND, MAINE 


Well-Known Manufacturers 
of Rustless Bronze Wire Screens 
Has paid over 8% yearly for the past 18 years 


COMMON STOCK DIVIDEND RECORD 


1804 and 1895..8°; Cash Dividends 1905 814% Cash Dividends 
1306 to ISSO 10°; - " 1906 and 1907 15% = aed 
L900 1416% ; “ 1908 35°, Cash and Extra 
1901 and 1902.16°, ' = 1909 10°; - ” 
1903 8 Cash and Extra 1910 10°; 
i904 8° : Dividends 1911 10° 

January to April, 1912. . Rate of 10% 


THE PREFERRED PAYS 6" 


We recommend this stock as an exceptionally attractive investment 


Full information concerning this offer on request. Send for circular No. 79. 


BAYNE, RING & COMPANY 


BANKERS 
New York Nationa! City Bank Building Philadelphia 
Chicago 5S Wall Street, New York City Boston 
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connection 


Industrial Uses of Moving Pictures 
(Concluded from page 586.) 
machine. Moving pictures have solved the 


problem which confronted people whose | 


heavy to 
of moving 


cumbersome or 
A reel 
portable; it 

The film is 
in any of the 
and there is 


product is too 


be easily transported. 
pictures is conveniently 
weighs about eight pounds. 
and runs 
various projecting machines, 
hamlet where a moving picture 


is not available. 


of standard size 


hardly a 
machine 

A number of railway companies are 
moving pictures 
The 


show 


using, with great success, 
to attract homeseekers and tourists. 
selected for this 
and natural 
the comforts of travel, 
the advan- 


subjects 
the prosperity 
territory, 


purpose 
resources of a 


State or 


scenic beauties of a section, 
tages of a health or pleasure resort. 
These pictures are exhibited usually in 


lecture and are shown 
before people most likely, and financially 
able, to respond to their advertising ap- 
peal. They encourage travel by disclosing 
is taken that the name 
the advertising is 


with a 


its pleasures ; 

of the railroad 

identified effectively. 
Manufacturers who 


care 
doing 


make advertising 


}eapital of the care with which their goous 


the magnitude of their plants, 
manufacturing facilities, 
pictures to pictorially 


are made, 
or their general 
are using moving 
prove their assertions. 

For instance, a big clothing house in the 
West have, for years, extensively 
the fact that they 
their personal direction, 
and and that from 
the time the wool is taken from the sheep 
finished garment their 
jurisdiction prevails. When the idea was 
first presented to them by a moving pic 
advertising expert, it gained their 
immediate favor. “But,” said they, “we 
must first feel out our customers and find 


middle 
manufac 
boys 


advertised 
ture, under 


young men’s clothing, 


until it becomes the 


ture 


out whether in their opinion such a film 
would benefit their 
publicity to our 


sales as well as give 
name.” Letters were sent 
out to over hundred merchants who 
handled this particular line in different 
parts of the United States. By return 
mail the answers came in, and they kept 
and every merchant 


two 


coming until each 
jueried had 
chant branded 
said, in effect, film and it 
will help us send you more orders.” The 
Starting with the herd- 
it shows sheep shear- 
follows 


responded, and every mer- 


the 
“send 


idea as “great” and 


us the 
made. 


film was 


ing of the sheep, 


ing, sorting and packing the wool, 
the wool through the mills until it is 
made into cloth, showing the cloth being 


shrunk by the cold water process, and 


ithen illustrates every important detail of 


clothes construction. The final scene 
shows the interior of a retail store where 
customers enter to select this particular 
make of their in- 
and comparison their 
What is the result? Those 
who see this film are taken on a trip 
through a factory which impresses them 
as a model of its kind. This causes them 
to believe in a product so honestly ad- 
vertised and to remember the name of 
this particular manufacturer whenever 
they are in the market for clothes. 

This idea has also been practically tried 
a soap manu- 


because 
influence 


garment 
spection 
decision. 


out by a big shoe company, 


facturer, a firm manufacturing a _ well- 
known breakfast food, and many others 
whose propositions and claims would 


pictorial proof, and the proof 
indirectly add to their 


stand for 
would directly or 
prestige or sales. 
A number of Chambers of Commerce, 
Men’s Leagues and other civic 
organizations, interested in the exploita- 
tion of the cities they represented, have 
used, and are now using, moving pictures 
to attract residents, visitors and capital. 
Iv advertising a city the moving pictures 
are made to show the industrial and busi- 
ness activities, street scenes, the school 
facilities, churche social life, parks, and 
those points of interest, business or beauty 
one who contemplates 


Business 


which would attract 
a change of residence, a visit, or, an in- 
vestment. ‘I'he cities using moving pictures 


in this manner are entirely satisfied with 





PATENT ATTORNEYS 








OVER 65 YEARS’ 
EXPERIENCE 







Trave Marks 
DESIGNS 
CopvnriGcHTs &c. 


INVENTORS are invited to communicate with 
Munn & Co., 361 Broadway, New York, or 
625 F Street, Washington, D. C., in regard to 
securing valid patent protection for their Inventions, 
Trade-Marks and Copyrights registered. Design 
Patents and Foreign Patents secured. 

A Free Opinion as to the probable patentability 
of an invention will be readily given to any inventor 
furnishing us with a model or sketch and a brief de 
scription of the device in question. All communications 
are strictly confidential. Our Hand- -Book on Patents 
will be sent free on request. 

Ours is the Oldest agency for securing patents; it 
was established over sixty-five years ago. 

All patents secured through us are described without 
cost to patentee in the Scientific American. 


MUNN & CO., 361 Broadway, New York 


Branch Office, 625 F St., Washington, D.C. 














Classified Advertisements 


Advertising in this column is 75 cents a line. No 
less than four normore than 12 lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance. 





AGENTS 


AGENTS AT ONCE.—Something new. Model 
Spring Winder. Makes springs any size from any 
kind of spring wire. Rapid, efficient and powerful 


Indispensable to every factory, farm, shop, garage, 
printing office. Attaches to any workbench in a 
minute. Sell one, make $2.50 profit. You can sell 


National Manu- 
350 Huron Street, 


10 a day easy. Let's get going. 
facturing and Sales Company. 
Toledo, Ohio. 


AERONAUTICS 


AVIATORS! flight with only muscular power 
sible! with Driving Mechanism, U. S. Patent 979, B23. 
Avoid disappointment in delicate mechanisms, ex- 
plosions, and non-working of motors. Anton E. H. 
J. Thoellden, New Haven, Conn. 


BUSINESS OPPORTUNITIES 


INVENTORS desiring to market meritorious pat- 
ented articles of general demand address National 
Manufacturing asd Sales Company, 350 National 
Union Building, Toledo, Ohio. 


INSTRUCTION 


LEARN JEWELERS’ ENGRAVING. Taught 
thoroughly by mail. Beginners learn better engraving 
from us in six months than in years of rigid appren- 
ticeship, Catalog free. Engraving School, Depart- 
ment 89, Page Bldg, Chicago, 


FOREIGN PATENTS FOR SALE. 


AUTOMATIO SHILLING POSTAGE STAMP 
and label fixer. Startling improvements in Game 
Balls; Golf (without wound rubber Croquet, 
Cricket, Tennis, Polo (unbreakable gad highly resili- 
ent) and Common Play Ball. The ** Mystery" 
Safety Envelope. ew Rubber Heel Pad, the shape 
of the heel, without: nails or other obstructions to the 
free working of the rubber. The ‘*‘ Reform’ Gum- 
mer. Dispensing with Gum and paste pots, brushes 
and all other accessories. Address G. Eastwood, care 
Thos. Turner & Co., Ltd., Wholesale Mfrs. and Ex- 
yorters of Games and Sports, Cassiobury Mills, Wat- 
ford. Herts, England. 


PATENTS FOR SALE 


FOR SALE. Patent for measuring and protecting 
liquor from being stolen from barrel. Faucet Pro- 
tector, Pat. No. 867.663. Yo reasonable offer refused. 
Geo. H. Korner, Honolulu, Gen. Del., T. H. 

BOOK SUPPORT. A device to keep books in 
lace on shelves. Easily adjusted. Designed for 
arge public libraries. Royalty. For description, cost 

of manufacture, price, apply to Box 38, Norton, Mass. 


WANTED 


WANTED. One laboratorian at $4.00 per diem. 
A competitive examination will be held July 1, 1912 
ro the purpose of filling the above position. Address, 

Commandant, Navy Yard, Brooklyn, N. Y. 


ELECTRICITY 
Complete in One Year 


= par tg ELECTRICITY 
ALL ITS BRANCHES 


BLISS ELECTRICAL SCHOOL 


Studies restricted totheoretical and 

a ney electricity, mechanical 

ing and necessary engineering 

knowledge. Actual construction of apparatus, installation 

and reais ng right in the school. Teaches concentration and 

ard w or young men of energy and character. 20 

atest success. Hundreds of graduates hold first- 

Class positions. Opens Sept. 2s. Write for new catalogue. 
20 Takoma Avenue, WASHINGTON, D. CG. 





The Natural Charm of ' 


LAKE GEORGE 
LAKE CHAMPLAIN 
AND THE ADIRONDACKS 


Plus Their ACCESSIBILITY 


from the Great Centres of Population, form 
a Most Desirable Combination. 


The Delaware & Hudson Lines 


Reach such prominent resorts as SARA- 
TOGA SPRINGS, LAKE GEORGE, 
COOPERSTOWN, LAKE PLACID, 
HOTEL CHAMPLAIN, as every one 
knows. They also serve hundreds of 
smaller resorts situated in the Summer 
Paradise of the Empire State. 
Write today for our free 
summer book (360 pages). 
sending six cents postage 
to 
” A. A. HEARD, G. P. A. 
Albany, N. Y. 
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Stewart 
Speedometer 


The perfect speed and 
distance measure—a 
beauty in appearance, a 
marvel in accuracy. 


Speedometers that cost 
more than the Stewart are 
priced high — not use 
they are better— but only 
because they are fewer; the 
extra price doesn’t repre- 
sent value—it only means a 
smaller output. 


The Stewart volume of bus- 
iness is enormous. Stewart 
Speedometers are on four 
cars out of five. 


The Stewart is the best 
speedometer that can be 
made, and it is sold at a 
minimum price. Other mak- 
ers cannot supply a com- 
parable instrument at 
double the price. 


An absolute neces- 
sity on every car 


Stewart Speedometers save 
you from arrest and acci- 
dents—keep track of your 
season mileage — save you 
money on tire adjustments. 
Enable you to follow guide- 
book mileage when touring, 
and help you in many other 
ways to enjoy your car and 
operate it economically. 


Guaranteed for 
Five Years 


Magnetic principle, employed in 85 
per cent of the speedometers injuse. 
Slow moving parts, hardened and 
polished—no wear. Ball and jewel 
bearings; 100,000-mile season odo- 
meter; 100-mile trip register, can 
be set back to any tenth of a mile. 
Unbreakable flexible shaft, drop 
forged swivel joint; noiseless road 
wheel gears, an exclusive feature 
of the Stewart Speedometer. 





Speedometers, $15 to $30 
Rim Wind Clock Combinations, 
$45 to $70 


WRITE FOR CATALOG 
Stewart & Clark Mfg.Co. 


1911 Diversey Boulevard, Chicago 
Detroit Chicago San Francisco New York Boston 
Cleveland Philadelphia Kansas City Los Angeles 
M Li Indi Li ndon Paris 






















the results they have secured, and are se 
curing, and the people who respond to this 
class of municipal advertising make ad 
visedly any move the pictures actuate and 
know definitely what to expect when they 
visit the place to which the moving pic- 
tures have attracted them. Moving pic- 
ture advertising of this kind minimizes 
disappointments and discourages misrep- 
resentation. 

To make moving pictures that can ad- 
vertise, the subject must be treated along 
the same lines as a piece of copy is ar- 
ranged for printed publication. The 
scenes must be attractive, they must have 
a maximum of interest and a minimum of 
irrelevancy or dead action. An advertis- 
ing film must pictorially tell its story in 
logical sequence and lead up logically to 
the point where the advertising effect 
is obtained most tellingly. Accuracy 
must not be sacrificed for dramatic 
effect and yet the commercial ap- 
peal should be presented so as to be not 
too blunt. The greatest value is where 
the advertising message is so delivered 
that the consumer’s buying instinct is 
aroused while he is being entertained. 


How We Can Utilize Wasted 
Timber 


(Concluded from page 587.) 

It has been determined that timber, 
particularly when fire-killed, does not ap- 
preciably deteriorate for a considerable 
length of time. Even though decay sets 
in it does not affect the timber to such 
an extent that it can not be utilized for 
during the first 
timber above 
used after 
since 


some purpose or other 
five years. For instance, 
9,000 feet elevation has been 
more than 50 years have elapsed 
burning. Vast quantities of timber in the 
West killed from 20 to 30 years ago are 
now almost free from decay and are being 
used for many purposes. Some species de- 
cay much sooner than others after being 
killed, but it can be safely assumed that 
timber on an average lasts for five years 
after it is killed. Granting that the con- 
servative estimate of 100,000,000,000 feet 
of dead and down timber represents the 
average annual amount since 1906, it will 
be easy to figure out that the total amount 
of waste for the past 5 years is about 
500,000,000,000 feet which 

been turned to some economic use. 

The value of the dead and down timber 
cannot ascertained much 
depends upon the species, accessibility, 
size, and character of the trees, proximity 
to market, amount available, etc. Data 
regarding the value of dead timber have 
been supplied by Forest officers in the dif- 
ferent States in which it occurs. Even 
with these figures, which cover the greater 
part of the forested regions, it is not pos- 
sible to arrive at a fair average value. 
The prices at which dead timber has been 
sold vary from 50 cents to $26.00 per 
thousand board feet. If the lowest figure 
reported is accepted fair average 
value per thousand the aggregate value 
would be about $250,000,000. Much use- 
ful information regarding the value of 
dead timber will be secured as soon as a 
better demand for the wood can be cre- 
ated. 

The United States Forest Service made 
a great many tests which show that sound 
dead timber is almost as strong as sea- 
soned green timber and that it is much 
stronger than green timber before 
soning. The relative strength of green 
and dead white fir is given in the follow- 
ing table: 


should have 


be because so 


as a 


sea- 














Relative Strength of Green and Dead 
White Fir. 
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Dead timber.....| 58 haae! 4,459 4,824 





In order to make the comparison a fair 
one the green and the dead pieces that 





















Our fourteen years’ experience in quality 
months ago a tire whose strength and 


Car Type tires will be your experience. 


Car Type 


Not What You Pay 
But What You Get 


is the important thing when you buy tires 


balance (or equal resistance to 
wear) had not been paralleled. We had reason to believe t' at tire to be 
as near perfection as anything made of rubber and made by man could be. 


The intervening year and a half has only strengthened our belief. Regard- 
less of cost, we have held absolutely to the construction and quality then 
established and are confident we are making tires that are dependable— 
that we have a strong, balanced construction which means a uniformly 
satisfactory production—that your neighbor's experience with Fisk Heavy 



















tire building produced eighteen 













on the wall of every Fisk Tire. 





Look for “Heavy Car Type” 


This is your guarantee of 
special construction, quality and maximum mileage. 
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Direct Factory Branches in 35 Cities 





BBER CO. 


Chicopee Falls, Mass. 





























The Scientific American 


With Hints for the Ocean Veyage for European Tours and a Practical Guide to London and Paris 
By ALBERT A. HOPKINS, Editor of the Scientific American Reference Book 


Handbook of Travel 





T last the ideal guide, the result of twenty years of study and travel, is com- 
pleted. It is endorsed by every steamship and railroad company in Europe. 
To those who are not planning a trip it is equally informing. Send for illustrated 


circular containing one hundred questions out 


is mailed free and will give some kind of an idea of the contents of this unique 


book, which should be in the hands of all re 


tells you exactly what you have wanted to know about a trip abroad and the 


ocean voyage. 


500 pages, 500 illustrations, flexible cover, 


of 2,500 this book will answer. It 


aders of the Scientific American as it 


$2.00; full leather, $2.50 postpaid. 





Munn & Co., Inc., Publishers, Scientific American Office, 361 Broadway, N.Y. 














Products of 


Farbwerke vorm. Meister 


Lucius & Bruening 
Hoechst-on-the-Main, Germany 


Aniline Colors 

Alizarine Colors 

Indigo ML B, Helindone 
Colors 

Pharmaceutical and 
Medicinal Products 

Antitoxin “Behring’’ 

Tuberculin “Koch’’ 

Salvarsan “‘Erlich’’ 

Photographic Colors 

H. A. METZ & CO. 


SOLE AGENTS 
122 Hudson Street, New York 


Beston, 1 Oliver St. Philadelphia, 104 Chestnut St. 
aS Maes Chicago, 317 N. Clark St. 
10 S. Tryon St. an 1418 Empire Bldg. 
Montreal, 30 St. Francois Xavier St. 











National Aniline and 
Chemical Co. 


100 WILLIAM ST., NEW YORK 
Manufacturers of 
Aniline Colors and 
Coal Tar Products 
Importers of 
Dyestuffs, Chemicals, 
Gums, Etc. 


Offices and Warehouses 


NEW YORK PHILADELPHIA 
BOSTON PROVIDENCE 
HARTFORD CHICAGO 
CINCINNATI MILWAUKEE 
KANSAS CITY MINNEAPOLIS 


Works 
Schoellkopf, Hartford and 
Hanna Company 
BUFFALO, N. Y. 
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“A Real Train” 


1 am going west on a real train,” remarked a pas- 


senger on the Pennsylvania Special the other day. 


He spoke truthfully. The Pennsylvania Special is a 
real train, real in construction, real in equipment, 
real in appointment, real in its schedule, real in its 
performance. And it runs over a real railroad. 

The locomotive is the best that can be built ; every car 
is constructed of steel throughout ; the appointments 
include all the comforts and conveniences of the hotel 
or club. The schedule is fixed between hours when 
the business man relaxes from work. 


The running time is the shortest that a careful regard 
for safety recognizes, and this time is strictly adhered 
to under all ordinary conditions. 

The Pennsylvania Special is the first 18-hour train 
operated between New York and Chicago. It was 
a real train in every particular when it made its 

maiden trip on June 11, 1905, and it has added to 
its reputation each year since. Its record for re- 
liability has not been matched. 

Foreigners would call it a train de luxe; Americans 
call it a train of convenience, because it does what 
they want, and gives what they expect. 

The Pennsylvania Special leaves New York after busi- 
ness hours, Pennsylvania Station 4 P. M., Hudson 
Terminal 3.55 P. M., and arrives in Chicago next 
morning at the opening time of business 8.55 A. M. 
[It leaves Chicago 2.45 P. M., and arrives New York 
9.40 the next morning. 


it? PENNSYLVANIA RAILROAD 

















q A HOME- MADE 100-MILE WIRELESS TELEGRAPH SET 


Read Scientific American Supplement 1605 for a thorough, clear description, by A. Frederick Collins. Numerous adequate dia- 
ompany the text. Price, 10 cents, by mail. Order from your newsdealer or ACunn & Co., Inc., 361 Broadway, N.Y. 
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mer in One manufacturer says: ‘‘We have 

Gotham already been able by the installation of a 

Underwear bonus system, made possible by your count- 
7 98 


ers, to raise our production 10 to 15% 


VEEDER 
MFG.CO. 
18 Sargeant St. 
Hartford, Conn. 


at 50c to $3.50 


“Ask your Haber- 
dasher also for G¢ ITHAM 
SHIRTS, PAJAMASand 
SOFT ¢ “OL LARS. 

Your personal copy of the 
Gotham Boot sent for a 
postal request 


GOTHAM MPG. CO. . 

Dept. J Cyclometers, 
Filth Ave. Odometers, 
ten Yack Tachometers, 


Counters and 
Fine Castings 





Represented in Great Britain by MARKT 4 CO., Ltd., 
6 City Road, Finsbury Square, London, E. C.; France, 
by MARKT 4 CO., Ltd., 107 Avenue Parmentier, Paris: 
Germany, Austria-Hungary and Scandinavian Countries 


- tested were first brought to the same 
jcondition of seasoning, and when this was 
idone the tests indicated that dead white 
fir is about nine-tenths as strong as green 
|white fir thoroughly seasoned and about 
twice as strong as green timber freshly 
cut There is no reason, therefore, why 
jdead timber that is in a good state of 
preservation should not be as valuable as 
green timber for a good nmny purposes. 

A large portion of the wood calculated in 
the estimates of dead and down timber. 
| especially that in the remote forests of the 
eastern hardwood districts, is practically 
unfit for anything else except for fuel. 
(m account of_lack of transportation fa- 
cilities it is impossible now to bring this 
material to market. Fire-killed trees in 
the Western and Southern yellow pine dis- 
tricts often furnish good, heavy logs with 
in easy reach of a shipping point. Ma 
terial of this kind whose value is not 
impaired should yield a price equally as 
good as that from green trees. 

The United States Forest Service has 
paid especial attention to devising meth 
ods of turning into useful products the 
tops, slabs, and other waste of sawmills, 
which at present are often a total loss. 
One of these means of utilizing waste 
is the application of wood distillation. 
Any wood rich in resinous products can 
be used, and the very best results are 
obtained from the down timber and stump 
in the cut-over pine forests. Most of the 
lumbermen have timber holdings which 
contain material suitable for distillation 
The great sawmills which cut coniferous 
wood have a large proportion of such ma 
terial in slabs which have no use for any 
other purpose. By using the dead and 
down timber in the woods the fire risk is 
greatly reduced, since any and all ma- 
terial suitable for wood distillation is 
necessarily of the most inflammable na 
ture In many cases even the roots, as 
well as the stumps, are used, which great 
ly lowers the cost of clearing land for 
farming purposes 

In parts of the South the dead pine 
wood, including stumps, tops and mill 
waste, is utilized for making tar, turpen- 
tine and charcoal. The wood is collected 
in the forest and on cut-over land and 
put in a heap in a hole in the ground 
and covered with dirt and sod. Fire is 
}then started at the bottom and allowed 
|} to smolder until all the wood has turned 
}to charcoal. In a few cases regular kilns 
| resembling the old-style of Swedish lime 
| kilns have been constructed for this pur- 
|}pose. During this charring process, which 
| sometimes requires 8 or 10 days, consid- 
jerable tar is driven off and collected. 
One cord of pitchy pine wood on an aver- 
age produces about 40 gallons of tar. 

In one plant near Jacksonville, Fla., 
the light wood is put through a process 
of dry distillation for the spirits of tur- 
pentine it contains. From 12 to 16 gal- 
lons of turpentine are thus obtained from 
one cord of wood. After the wood is 
taken out of the ovens it is placed in the 
kilns where the tar is driven off and the 
wood converted into charcoal. The best 
grades of charcoal are obtained by this 
process, and large quantities are made 
every year. The product known as oil 
of tar is obtained by distillation of the 
tar. Sawdust and other waste incident to 
milling carry a heavy percentage of wood 
aleohol and creosote. Mill waste is now 
being used on a small seale in the South- 
ern pine belt, but it has not proved very 
profitable thus far. It is hoped that all 
| the mill waste will be utilized eventually 
for these by-products. The wood pre- 
| te srred for making turpentine is that which 
lis obtained from old stumps. Many mil- 
jlions of cubic feet of the richest stump 
wood is available in the South, and it 
can be used very profitably. 

The rapid disappearance of spruce and 
eso in New England has forced pulp 





makers to use dead wood more and more 
jand has brought material once considered 
entirely useless on a par with the green 
| wood. The amount of dead wood now 
used depends entirely on the _ supply. 
Pulp makers find it superior to green wood 
in the sulphite process. In the Middle 











and Southern States fire-killed hardwoods 
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AROUND 


THE 


WORLD 


by the palatial 
cruising steamship 


Cleveland 


17,000 tons 


From New York - - Nov. 9, 1912 
From San Francisco - Feb. 27, 1913 
10days - $650 and up 

Including all necessary expenses 
aboard and ashore, railway, hotel, 
shore excursions, carriages, guides, 
fees, etc. 

Write for beautifully illustrated 
booklet containing full information. 









Summer Cruises 
To Land of the Midnight Sun 


NORWAY, NORTH 
CAPE, SPITZBERGEN 


8 cruises from Hamburg dur- 
ing June, July and August. 
Duration from 14 to 16 days. 
Cost $62.50 up. By the large 
cruising ships Victoria Luise, 
Kronprinzessin Cecilie and 
Meteor. 


JAMAICA AND THE 
PANAMA CANAL 


Cuba, Hayti, Colombia, Costa Rica 
- P WEEKLY SAILINGS BY 
Prinz oer Steamers 
5 Panama $75 “*):;:” $142.50 
25-DAY CRUISES, _— 


allowing 2 to 3 days on Isthmu 


OPTIONAL SHORE EXCURSIONS 
Write for booklet of any cruise. 


HAMBURG-AMERICAN 
LINE 


41-45 Broadway, N. Y. 


Boston Philadelphia 
Pittsburgh Chicago 
San Francisco 
St. Louis 












You Need These Gloves 
For Your Outdoor Sports 


Made especially forMotoring, Golfing 
Camping, Fishing and Other Sports 


Here are gloves that protect your 
hands from blisters, callouses a 

the grease and grime of motoring 
and outdoor sports without 
hampering your hands one bit. 


Grinnell Gloves 


are so soft and pliable that 
ou scarcely feel them. 
The Ventilated Back 
gh > ur handscool and 
etting or soiling 
eh - feaze these 
gloves. They can be 
washed out in soap and 
water or gasoline, dry 
ing out as soft as new. 
wear like iron 
and are guarant 
never to harden, peel, 
crack orthrink from use. Style V. 4400 


Pair on Approval 


See Grinnell Gloves at your dealers. If he doesn’t 
handle them, write us his name and tell us the size and 

style of glove you wish, and color — black, gray or tan. 
We Il send a pair on approval, prepaid. 


Style Book and Leather Samples on Request 


Morrison-Ricker Manufacturing Co. 
131 Broad Street Grinnell, lowa 


Cetgaeiene and Patentees of Ventilated 
Rist-Fit" Gloves 
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The Careful Man Says: 





“My Valuable Papers are 
where I can find them — 


and where they are protected from 
prying minds as well as fire.” 


Thousands of men who know the 
comfort of 


Herring-Hall-Marvin 
SAFE 


protection—would be “lost” with- 
out it. 


Seventy years’ experience with 
painstaking attention to every pos- 
sible detail that makes for strength, 
enables us to deliver as scientific- 
ally perfect a Safe as man can 
make. 


Safes for Office and Home $30 


and up, according to size. 


No matter where you are, we can 
supply you with a Safe. A request 
for a catalog or for a salesman to 
call will be appreciated. 


Herring-Hall-Marvin Safe Co. 


The OLDEST and LARGEST Safe Company in America 


400 Broadway New York City 
Hamilton, O. Chicago, Ill. 


Agencies in all the Large 
American and Foreign Cities 


PORTLAND CEMENT MAKING is described 
in excellent articles contained in Scientific American 
Supplements 1433, 1465, 1466, 1510, 1511. Price 
10 cents each. For sale by Munn & Co., Inc., and 
all newsdealers. 





Maxim Silencer 


Stops the old-fashioned noisy report. 


Doubles the pleasure of shooting and is a wonderful aid 
to marksmanship. Made in all calibers with coupling for 
immediate attachment to rifle. 

Ask your dealer to show you one, or write us make, 
modei and caliber of your rifle, giving dealer's name, and 
we will send complete information. 


Insist upon a silencer equipment when ordering a new rifle. 


Maxim Silent Firearms Company 
13 Colts Armory Hartford, Conn. 

















A is the most efficient device 


made for pumping water by water. 


RIFE 
RAM ee for each foot 


or pumping expense. Satis- 
faction guaranteed. 
Booklet, plans, estimate, FREE 
RIFE ENGINE Co. 








2533 Trinity Bldg., New York 
A SOUVENIR 
O * Snggest Gift” for the Automo. 
bile Euthusiast. 


A Miniature Rubber Auto Tire 
n Tire, 


1 1 Watch Fob, 1e.; Auto 





for a sa 





special letterir 
want more live agents, 


Oakland Advertising Co., Dept. A, Akron, Ohio 


n ori 
Prices in quantities with 
on request. We 








WE 7 
; UWA Used 1n every civilized 
= country on earth. Best 
and cheapest ._- for 
homes, stores, factories 


and public buildings, 


SS . Makes you independent of 
_ 1 


ghting companies. Over 
styles. Every lamp war- 
ranted. Makes and burnsits 
Own gas. 100 to 2,000 candle- 
Power. Agents wanted. Write 
to-day for catalogue and prices, 
THE BEST LIGHT CO. 
87 East Sth Street, 4tig--\ 3 
Canton, O. 


No Odor 
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are now largely utilized for charcoal. 
Large bodies of fire-killed timber in the 
West are now cut for fence posts. The 
demand for durable fence posts by ranch- 
hitherto met by the 
of red cedar (/uniperus), but its supply 
is now almost completely exhausted in a 
The average life of 
a red cedar post is about 20 years, while 
3 to 10 years. 


men has been use 


good many localities. 


other species last only from 
Fire-killed lodgepole pine, when properly 
treated, will last equally as long as red 


cedar. The Forest Service has demon- 
strated that dead timber treated with 
preservatives may be utilized at a mod- 


erate cost when compared with red cedar 
which Enormous 
quantities of dead timber in the West are 
year, which will 
considerably the drain upon the 
forests. The of this material 
leads to the improvement of conditions in 


posts, are expensive. 


being disposed of each 
reduce 
removal 


the forests, because it lessens the fire 
hazard and insures quicker and _ better 
crops of young trees. 

In extensive burns in the West fire- 


killed timber is often the only kind avail- 
Its chief uses are for stulls, lag- 
ging, fuel, house logs, lumber, mine props 
In proximity to a mine 


able. 


and railroad ties. 
or to a spur of a railroad, dead wood has 
been used for many years for mine tim- 
bers and for cross-ties. For mine props 
all In Colorado 
mine alone uses approximately 4,500,000 
board feet of dead timber every 
There are a great mining camps 
that use dead timber exclusively because 
of its durability, stiffness, all 
due principally to its better seasoning. 
For fire-killed timber is 
| preferred to it is 
lthoroughly seasened and is in excellent 


species are used. one 
year. 


many 


lightness, 


many purposes 





green timber because 


condition for preservative treatment, as 
the moisture has completely evaporated, 
which gives it more durability than green 
It also renders it lighter so that 
| transportation charges are less. In parts 
lof Colorado burned timber of all kinds is 
| made into ties, some of the material hav- 
ling been burned over 50 years ago. This 
timber is still standing on the stump and 
| is said to be almost as hard as flint and 


| 
|very durable. 


timber. 


The species used are red 


|fir, vellow pine, lodgepole pine, limber 
| pine, Engelmann spruce and blue spruce. 


| It is asserted that dry ties last in many 
| cases longer than green ties. They hold a 
| spark better, and a tie plate does not cut 
|into the wood so seriously as it does in 
| the case of a green tie. 
| Telephone poles from fire-killed timber 
Pon been used with excellent results, and 
jim 1903 a box factory in Colorado began 
|the utilization of dead timber. The spe- 
cies accepted for this purpose are Engel- 
mann spruce, lodgepole pine, and red fir. 
It was discovered that fire seasoning had 
the odor out of the dead pine 
and that it could be used advan- 
tageously for packing crackers and bis- 
cuits. Fruit growers in Oregon and 
Washington prefer the wood from 
fire-killed pines for the reason that it is 
almost odorless, and, therefore, does not 
impart an unnatural odor to the fruit. 
On account of the perfect seasoning the 
packing boxes will remain tight when put 
up, which is another important reason 
why dead wood is more desirable than 
green wood. It is believed that dead 
timber will soon be employed successfully 
for a good many other purposes, which 
will reduce eventually the amount of 
waste to a minimum. 


driven 
wood 


also 


By-Products of the Packing House 
(Concluded from page 588.) 

used by the oleomargarine industry; the 

residue left in the cloths is the stearine 


which has the highest melting point of 
any animal fat, and is of prime im- 
portance in the making of compound. 


Oleo oil is one of the main constituents 
of oleomargarine, and 
nearest to the ideal fat for this purpose 
on account of purity and flavor. There 
are several grades made, all of which 
show a low percentage of free fatty acids, 
under three quarters of one per cent, in- 
dicating that they have been removed 
from the body tissue with practically no 


possibly comes 























| SS A Biscuit, a Brick and a Bottle 


are at the start of the making of every 
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If you were to visit our factories and see how the raw materials 
(crude Para rubber, pure gold, and selected iridium) are washed 
and dried, melted and cooled, twisted and turned, fitted and 
tried, through 210 individual operations, you would understand 
why the finished Waterman's Ideals are mechanically perfect. 
Still, simplicity is the key-note of this pen’s success; that means 
the superior materials and perfected workmanship never lose to 
weaknesses of complicated parts. Send for book on the story 
of manufacture; it’s interesting. Our dealers everywhere can 
fit your characteristic hand or purpose with Waterman's Ideals, 
Regular, Safety and Self-Filling Types. 


L. E. Waterman Co., 173 Broadway, New York 
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Practically Unanimous! 





“The Machine You Will Eventually Buy”’ 


Underwood 
Typewriter 





Underwood Typewriter Company 


Underwood Building (Incorporated) New York 


Branches in All Principal Cities 
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ANY A MOTOR 
glides through life 
on a reputation 
that belongs to the oil 


LUBROLEINE 
OIL 


makes it easy to be a 


motor # LY dF 


Makes Motors 
Make Good 


FISKE BROTHERS 
REFINING COMPANY 
24 State St. New York 


701 Empire Bldg Pittsburg Pa 
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reassure without one cent cost 
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Niagara Hydraulic Ram 

runs continuously, cn get out of order 

flow can be exte ed and elevated to suit 
oh Priced low. Write today for cat 

alogve and quotaticr 

Niagara Hydraulic Engine Co. 

r 1002, Oh ester, Pa 
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The Carborundum 
Niagara Grinder Is 
Mechanically Right 


Every part of it is made to fit 
the gears are uniform, the 

castings strong and durable— 

there is no lost motion—no 

loose parts. 

The machine is fitted with practical 

and all parts are nickel 


tool rests 


The stearine on 
melting point is ad- 


alteration 
of its high 


chemically 
account 
mirably 
the 
substitutes. 


to 
lard 


seed oil give it 
firmness for 

The fat obtained from the hog is usu- 
ally kettle rendered, 
steam, and neutral lard, the latter being 


It is made from the leaf 


cotton necessary 


classed as 


the best grade 


and contains practically no free fatty 
acids. It is analogous to oleo stock, and 
like it finds its greatest use as another 


one of the ingredients of oleomargarine 

The 
tongues, brains, sweetbreads or pancreas, 
the heart, liver, 
known kidneys 


various internal organs such 


as 
and which 
the 
the tripe, need be but mentioned as form 


lungs, 
plucks, 


are as and 


ing good edible by-products which have 
held The 
which the 
snouts 


esteem. vari 
include 


ears, 


always been in 


ous trimmings wea 


and 
also edi- 


lips, hog 
tails, the cheek 
ble products, 
Ilere blood being used for 
making called blood 
And we must not forget the pickled pigs’ 
feet. Another valuable adjunct to the list 
of edible 


sands, ox 
meats are 


of which 


and 
some are 


find 


is 


also we 


what Sausage 


materials which indicates good 


utilization is beef extract, a product 
which has found considerable favor for 
condimental purposes; and with this we 
shall pass on to a consideration of the 


inedible products which are of great im- 
portance in the industrial world 

The inedible portions constitute the ex 
of the offal 
At first glance one 


ternal covering, some 


the skeleton or bones 
does not get the possibilities which have 


been realized with these as a_ basis 


Iinormous industries by themselves, such 


as the leather, soap, glue, and fertilizer 
industries, are dependent upon the use 
of the above substances The entire 


leather business with its many ramifica 
tions is one of the instances of the early 
employment of so-called waste materials. 
From the hides of cattle the shoe industry 
has risen as well as the manufacture of 
leather belting, and 


leather articles kinds 


fancy 
The 


harnesses, 


of divers’ 


waste from the leather or from the un 
tanned hides -finds use as glue stock, 
while the tanned leather buffings and 
trimmings find their way inte the fertil 
izer factories, where their nitrogen con 
tent make them valuable after suitable 
chemical treatment. The hair from tle 
hides goes to the dealers in plastering 


materials and for fertilizer, hair feit and 
The sheep skins and 
into 
ex- 


insulating material 
the hog skins 
leather, 


are also converted 
although the 

The hog hair and bristles are 
the 
development of 
the automobile required 
many hair padding. The 
hair for this purpose is first put through 


latter not very 
tensively 
increased especially 


the 


finding 
former, 


use, 
since rapid 
business has 
cushions and 
a fermentation process which removes an 
it is then dried and dyed, 
in of what 
as fertilizer. 
factory 
into a 


outer coating; 


when it has a value excess 
it once brought 
from the 
being made 
retarder, which is used by the makers of 


plaster of paris to retard the setting time 


Screenings 
and are 


known 


hair can be 


substance as 





trimmed 

Every Niagara Grinder is equipped 

with a Carborundum Wheel—A 

wheel that gives a clear, keen edge 

with remarkable quickness — that 

never draws the temper and that is 

extremely durable 

Made in four sizes for the bench or 

tool! kit 

No. | -Carborundum Niagara Grinder, 
4 inch wheel, each $3.00 


No. 2--Carborundum Niagara Grinder, 
5 inch wheel, each $4.00 


No. 3--Carborundum Niagara Grinder, 
6 inch wheel, each.... $5.50 


No. 4—Carborundum Niagara Grinder, 
742 inch wheel, each.. $8.00 


Ask your hardware dealer to show 
you a Carborundum Niagara Grinder 


The Carborundum Company 
Niagara Faille New York 











of their product 

The wool derived from the sheep pelts 
aids materially as a profit producer, but 
before it can be subjected to any manu- 
facturing raw wool must 
washed and remove impuri- 
ties, which are present sometimes to the 
extent of over half of the total weight. 
These consist of the wool grease and the 
suint which exudes from the body of the 
animal with the perspiration, and 
sists mainly of potassium salts of various 
fatty acids together with other inorganic 
and nitrogenous bodies. In some places 
these materials are recovered and 
worked up into useful products. Thus, 
the wool grease is used as a lubricator 
and in leather dressing; or by proper 
purification it can be made into lanolin, 
which is much used in pharmacy as a 
basis for salves, vintments, and emul- 
sions. The water containing the suint 
can be evaporated directly and calcined 


process, be 


scoured to 


con- 


suited for mixing with refined | 


prime | 


cured. | 


| edible, 


lenous material or 
| fertilizer 
| food 
| In some 


and | 


|from 1 to 8 per cent of the weight of the 
wool, 

The and hoofs of cattle 
sheep and the hoofs of hogs are similar 
to 


character. 


horns and 
being 
The 
uses to which these articles are put are 
both the horns 


jure foot stool 


in chemical composition hair, 





|highly nitrogenous in 


ornamental and useful; 


made into such things as 


| legs, various holders and ornaments; the 


filled, make 


Besides 


hoofs, when polished and 
beautiful 
more or less ornamental objects there is 


of for 


pin cushions. these 


derived a line articles more per 


sonal use such as buttons, hair pins, side | 


knife and horn spatulas 


}used by chemists. 


| combs, handles, 


The poorer shapes of 


lhorns and hoofs are turned over to the | 
| fertilizer factory, where they are finely 
|ground and sold as fertilizer. This} 


| brings us to the discussion of the work 
| ing up of the inedible offal. 

In the term offal is included all edible 
parts, aside from dressed meats, and the 
blood and all internal parts which are in- 
parts. 

first, 

from the killing floor 

that 

Here 

dried, 
nitrog 


and also some external 
The blood, 
is pumped directly 
to the fertilizer 
obtained from the hog and sheep. 
cooked, then 


which it 


which we shall consider 


factory, especially 


and 
direct 


pressed 
sold 
mixed 


it is 
after 


is as 


in commercial 
Some of it finds use as a stock 
the of blood flour. 


plants the beef blood is caught 


in form soluble 


in pans for the preparation of blood al 
bumen, otherwise it is treated like hog | 
and sheep blood. The albumen is em 
ployed as a clarifying agent for suga! 
juices and also in the printing of fine 
colors on fabrics and calico printing. It 
is also made use of in the leather in 
dustry for clarifying tan liquors and for | 


glazing leather 


A large part of the remainder of the 


offal is handled in what is Known as the 
tank house. Entrails, stomachs and a 
host of miscellaneous and bony materia! | 


are graded and subjected to hours of cook 
ing in large tanks under steam pressure 
When this process is complete the fat is 
drawn off from the top and furnishes the 


various grades of commercial tallow and 
grease. The tank water from the cook 


ing is skimmed for grease and pumped to 
is fed into vacuum 
thick 
consistency, thus retaining all soluble or- 


tanks, from which it 


evaporators and evaporated to a 


ganic matter resulting from the digestion. 
This 
stick, 
peras and subsequent drying over steam 


is technically known as 


substance 
and a further treatment with cop 


rolls convert it into the so-called concen- 
trated tankage high nitro- 
gen content. The solid residue left in the 


which has a 
tanks is pressed in hydraulic presses to 
remove excess moisture and to recover as 
much of the fatty It 
is then dried and forms the various tank- 


matter as possible. 


ages which are so valuable for their ni- 
trogen and phosphoric acid content in the 
manufacture of fertilizer. At some places 
this dried treated with 
naphtha in a grease extraction plant and 
practically all of the fat In 
the handling of these products 
and in their further working up into the 
different commercial aid has 
knowl- 


tankage is 
recovered, 


various 


forms great 
been obtained from the scientific 
edge available in this age. 

An important branch of the offal pro- 
duction is the casing department. The 
from cattle, sheep and hogs, 
as well the hog stomachs and the 
bladders, are here prepared for the mar- 
ket. The chief for the is, 
of course, in the manufacture of sausage 


intestines 
as 
use -asings 
and the stomachs are used as containers 
for head cheese. Gold beater’s skins are 
derived from the inner membrane of the 
large intestine of cattle. Bladders find 
use as sausage containers, tobacco pouches, 
and as receptacles for putty and contain- 
ers for lard for export to Europe. 
Another growing department, which is 
dependent upon offal for its material, is 
that of the stock foods. For these prod- 
ucts the better portions of the offal are 
utilized, such as blood, the pressed resi- 





to recover the potash which amounts to 


dues from the rendering of lard and 


The Dependable K nd 
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Ball Bearings 
Thrust 


Annular 


|| Germany’s Best Bearing 


Designed very Correctly 
Made very Carefully 
Material wholly Perfect 


That's the 
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New Invention 
Tight rolling 
Umbrella 


Send us $3.50 and we will deliver one, free of transporta- 
tion. Agents wanted ~ side line for drummers. 


GOAWAY BAG UMBRELLA CO., 109 Oliver St., Newark, N. J. 
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LET US GIVE YOU THIS 
Transparent Celluloid Triangle 


It is 4-inch size, 30°-+ 60° angles. Lowest retail price, 25 cents. 


Absolutely essential to everyone who draws. We make this 
offer to introduce our new catalogue showing 


ino’e New Carrying Cases 
Spaulding’s Complete Outfits 


for designers, architects, engineers and students—com- 
pact, durable and convenient. Spaulding’s Car- 
rying Cases are made light and strong They pro- 
vide well arranged compartments, ineludio 
space for drawing board and T square. Handlec 
like a suit case; unique, practical, inexpensive 
Outfits include alt necessary equipment. If 
you draw, send us five 2-cent stamps to-day 
to pay postage and get the free triangle 
and the catalogue 
*AULDING PRINT PAPER CO. 
45 Federal St., Boston 













Pr, 














**A comprehensive and optimistic 
history of the factory in its relation to 
social life and progress.’’— Chicago 
News. 






The Factory | 


Jonathan Thayer Lincoln 


‘The book is an interesting historical 
description of the development of the 
cotton industry and is permeated with 
a thorough-going democracy which 
looks beyond the mechanical product 
to the hum&’n one in emphasizing 
that social progress is dependent upon 
the welfare of the human workers.’’ 
— Boston Transcript. 
$1.00 net. Postpaid, $1.07 


Boston HOUGHTON MIFFLIN CO. New York 
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Good for Every Part 
of Your Car 


Polish a piece of metal 
and it will still show up 
rough under the micro- 
scope. This roughness is 
the cause of friction. 
Dixon’s Motor Graphite 
covers up this rough- 
ness with a marvellously 
smooth and durable 
veneer that is aimost 
frictionless. 


DIXON’S 
Motor Graphite 


(Pulverized Flake) 


Mix it with your own choice 
of lubricants, or we will do it 
for you, as we manufacture a | 
full line of greases containing 
Dixon's Motor Graphite. 

Ask your dealer for Dixon's | 
Graphite Grease No. 677—for 
differentials and transmissions, 
More economical than plain oil 
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Or grease. 

Write for free booklet 

No. 248-G “Lubrica- © N 
ing the Motor.” 


Joseph Dixon Crucible Co. 
Established in 1827 
Jersey City New Jersey 





Cleveland 
Grindstones 


are made exclusively of genuine Berea and Huron 
stones which have the proper grit and hardness 
essential in producing razor-like edges on tools. 
Made in many sizes and styles—power, hand and 
treadle. The grindstone illustrated here can 
be run by small power engine, yet is light enough 
to be run by treadle. 
Has strong cast-iron 
frame—one piece cast 
iron trough—legs firmly 
bolted toframe. Stone 2¢ 
in. diameter, 3% to 4in. 
thick. Pricedlow. Insist 
on a Cleveland. If you 
can't locate a Cleveland 
dealer, write us. 


The Cleveland 
Stone Co. 


619 Hickox a 
Cleveland Ohio 
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MAKE BIG MONEY 


ur wonderf 
t 






Champion Picture Machine, 
rishes photo in half minuie. 





N ro Experience 
Ph Cards and Buttons 
! ¥ money anywhere. 

t; profits. Be your 
rite for Free Book, Testimon- 


827 Nehoe Blk. Chicago, Ill. 








The Sawing 
Angle Isn’t 
Always 45° 


Some time you'll want 
to cut special angles and 
oa mitre box won't 
ave just the cut you 
want. (Same make as famous ““Red 
THE SEAVEY Devil’’ glass cutters) 
“RED DEVIL” MITRE BOX will cut any regular 
or special angle. Weighs two pounds and can be used 
for either inside or outside work. 
If your dealer hasn't it, send us $2.00 and his name. 
IT’S ANOTHER OF THE “RED DEVIL” FAMILY 


SMITH & HEMENWAY CO. 
150 Chambers Street New York City 





“Red Devil” 

















“Sure, I Use Simonds Files— 
I Want the Best I Can Get” 


A good mechanic likes good tools because he knows 
how much easier and better he can work. That's why 


SIMONDS FILES 


anee.i Si-monds) 
are used in the best ps. They have the best and 
hardest of cutting teeth, are absolmely uniform in 
temper, most carefully hardened and accurately cut. 
They are made of the best cuting-tool steel that 
science has yet devised. Our system of thorough 
inspection enables us to warrant every file shipped, 
If you cannot easily get from your dealer the Simonds 
‘ools you want, write us direct. 
Send for *’ Carpenter's Guide Book."’ 

SIMONDS MFG. CO, (Poundea 1852) Fitchburg, Mass. 

Chicago Portland fan Francisoo New Orleans 

New York Beattle Montreal Lockport, N.Y. 















edible tallow, known as cracklings, and 
various scraps of meat. The different 
brands of poultry food consist chiefly of 
crushed bones, beef scraps, and crack- 
lings. Other products are blood flour, 
meat and digester tankage. The 
last an excellent food for fattening 
hogs, and is guaranteed to contain 60 per 
cent of protein, a nitrogenous material of 
great importance in the animal economy. 
It is made from high grade tankage. 


meal 


is 


We come now to the bones, which are 
the source of raw material for numer- 
ous products. The careful grading of 
the raw bones has made possible a very 
The 
are the shin, and cannon 
out of which manufactured 
many useful articles and various handles, 
pipe poker chips, 
mustard and the like. 
Poorer grades find their chief use in fer- 
tilizer, where they furnish bone phosphate 
of lime, which on account of the phos- 
phorie acid it contains, is extremely neces- 
sary in the plant for the formation of 
good grains and seeds. The bone for this 
purpose is steamed and ground or made 
into meal. Sometimes it acidulated 
with sulphuric acid, which decomposes 
the tricalcium phosphate into mono and 
dicalcium phosphates ; are more 
readily available for plant food because 
they are soluble products. 


diverse use. best 
blade, 


are 


extended and 
bones 
bones, 
dice, 


buttons, stems, 


spoons, combs, 


is 


these 


Bones are often extracted with benzine 
and the fatty matter used for soap stock. 
They still organic 
bodies and when distilled in iron retorts 


contain nitrogenous 


yield volatile products, ammonium salts 


and bones or Dippel’s oil. The aqueous 
liquor contains a number of chemical sub- 
ammonium carbonate, cyanide, 
sulphocyanide and 
treated like gas liquor for the recovery 
of ammonia. The crude oil. if 
heated to high temperatures, gives am- 


monium carbonate and cyanide and leaves 


stances, 


sulphide, and is 


bone 


basis of commercial 
Brunswick black. There been but 
little technical found for the many 
constituents of bone oil, but they are used 
in Europe for denaturing alcohol and for 
In this coun- 


a tar which is the 
has 


use 


making certain antiseptics. 
try these fields have not 
to any extent. Another product of value 
obtained from bones is bone black. This 
the residue from the distillation; it 
forms about 65 per cent of the original 


been gone into 


is 


bones and consists of free carbon and 
phosphate and carbonate of lime. It is 
employed as a decolorizing agent for 
sugar solutions, glucose, glycerine, oils, | 
paraffine and for case-hardening iron. It 
can be revivified when it has lost its | 


powers and used many times until it finds 
its way into fertilizer. Still another 
product of importance is the phosphorous 
for the match industry. Bone ash is still 
a source of raw material for this, though 
phosphates have come into use 
The packers, how- 
manufacturing 


mineral 
as they are cheaper. 
ever, are not engaged in 
these side lines. 
Continuing the discussion of the utiliza- 
tion’ of the so-called waste materials, we 
must not neglect the making of glue. The 
stock which as a basis for this 
product hide trimmings, 
tendons, 
A very valu- 
machinery 


serves 
comes from 
sheep skin trimmings, 
horn piths, and cattle feet. 
able lubricating oil for fine 
is secured by cooking cattle and sheep 
feet. This oil is called neatsfoot oil, and 
is nearly neutral. After the removal of 
the oil the bones are cooked again for 
the gelatinous material which they con- 
tain. The uses of the finished product 
are too well known to need any comment 
other than to call attention to less well 
known uses, namely, the manufacture of 


bones, 


sand paper, emery wheels, the sizing of 
paper and the molding of various orna- 
mental articles and toys. There is one 
edible product made in this field, and that 
is edible gelatine, which chemically is the 
same as glue, the only difference being 
that it is made under sanitary conditions 
and from selected calf stock. 

Mention was made previously of the 
tallows and greases obtained in the op- 
erations of the tank house—let us now 















The beauty of a blue serge is that it wears 
like a true friend. You never get tired of it. 


Time and again you go back to it after trying this 
and that, and it’s always the same story: ‘‘ Nothing 
becomes me like a serge of blue.”’ 

Now here is a really distinctive serge. You are 
sure to like it. The richest shade of blue you ever 
saw. A thoroughbred serge of beautiful tone, with a 
drape and feel that distinguish the fabric of true style 
quality. It is one of the pure, fine worsted cloths 
made by the American Woolen Co., and is called 


py —-PURARHESERGE 


A style fabric of character for the man who cares 


It resists wrinkles. It holds its shape. It is thoroughly dependable in every respect. 
Ask your tailor to make you a suit of Puritan Serge 1620. 
high-class ready-to-wear suits. 


of the cloth. 


Or you can get it in 
The name Puritan Serge 1620 is stamped on the back 


If unable to obtain Puritan Serge, send us the name of your clothier or tailor, with 
money order or check for quantity required at $3.00 per yard (314 yards for man’s suit), 
and you will be supplied through regular channels, as we do not sell at retail. 


American Woolen Company 


Um Wood. President. 


Selling Agency 
American Woolen Co. of N. Y. 
AMERICAN WOOLEN BLDG. 
18th and 19th Streets, on 4th Avenue 
NEW YORK 


























DOCTORS OF CIVILIZATION 


@ The next mid-month number of the Scientific American, which will bear the 
date July 13, will be devoted in part to the sanitary engineer and his work. 

@ The modem sanitary engineer is the doctor of civilization. To him is entrusted 
the health of whole communities. The story of his activities is so new that some 
of its most interesting aspects have not been disclosed to the general public. 

@ No scientific discovery has proved of more practical value in the development 
of civilization than the fact that most diseases are caused by bacteria—that un- 
cleanliness and microbes are synonymous terms; and no scientific discovery has 
proved more startling than the fact that the methods of transmitting microbes are 
innumerable. Flies, fleas, insects of all kinds, rats and other living animals have 
proven to be not simply uncomfortable pests, but the most dangerous enemies of 
mankind. They are the transmitters of bacteria—natural inoculators of disease. 
To fight them is one great problem of the sanitary engineer, a problem which will 
be simply discussed in the July mid-month number of the Scientific American un- 
der the title “Insects and Disease.” 

@ Sewage and its disposal affects not simply the community at large, but the indi- 
vidual house owner as well. The present method of polluting streams and har- 
bors with drainage will soon be obsolete. How that is slowly being accomplished 
will be revealed’ by Prof. Phelps of the Massachusetts Institute of Technology. 
@ There will be other articles on sanitation in the mid-month number of the 
Scientific American. Some of them will deal with sanitation, others with those 
timely scientific subjects which it is the mission of the Scientific American to de- 
scribe in its own simple and accurate way. 


@ The number will be found on all newsstands. Price 15 cents. 

































N Strength Speed 


The PIERCE SINGLE CYLINDER is the very best single cylinder motorcycie 

made. Compare its strong, dignified lines with any other motorcycle. The large 
tubing frame gives great strength and eliminates separate tanks. The strong motor 
with roller bearings, mechancial valves, magneto ignition and automatic carburetor is 
not of the excessive high speed type and consequently will not shake to pieces, Speed 
from 4 to 55 miles per hour and power to climb hills that other singles and even twins 
This company also manufactures 


can not. 





the world famous Pierce Four Cylinder 
Motor-cycle and Pierce 
Bicycles. 


Write for Catalog “SA” 


The Pierce CycleCo. 


Buffalo, N. Y. 
Pacific Coast Branch, Oakland, Cal. 
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COLGATES 


SHAVING STICK 


Makesarich, creamy 
lather. Trial size stick 
(size shown) mailed 
for 4 cts. in stamps. 


COLGATE & CO. 
Dept. 70 199 Fulton St., New York 





Lek for our new and enlarged 


| OUTDOOR GUIDE No. F-5 FREE 


New York Sporting Goods Co. 
New York City 


Warren Street 
ou x 


16 and 17 
ee 
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GUARANTEED TO WORK A LIFETIME 


THIS TYPE OF INK- WELL HAS BEEN “CALLED 
FOR TIMES WITHOUT NUMBER” BUT HAS 
NEVER BEFORE BEEN PRODUCED 
AT ANY TIME OR ANY PLACE. 








Ne. 1-8 1-2 Neturel Size. Pet. Jan 5. 1004. 


THE REYNOLDS IMPROVED INK-WELL 
le constructed of two parts, reservoir and base, 
both glass, nothing to corrode or get out of order. 
There are two small wells on opposite sides of the 
base, one being of the right depth for a stub pen 
and the other of the right depth for the ordinary 


long pen. 

These wells are both constantly supplied with fresh ink from 
the air-tight reservoir shove. Avs the ink is used it iefed down 
trom the reservo:rin cuch quantities as to keep the ink in each 
well at its serma! depth at all times. Therefore FRESH INK 
a provided without waste and without liability of OVER- 
LOADING the pen, the result is cleam paper, clean 
peakolder, clean hands, with no waste of ink from any source. 

EASY TO CLEAN EASY TO FILL 
MAKES WRITING A PLEASURE and saves one-half the 
yearly iak bill. 

MADE IN THREE SIZES, AND TWO STYLES. 
Each ink-wellis provided with twe nickel-plated adjustable 
pen racks. 

SIZES AND CAPACITY. No. 0-B. helde 2 <unces of 
ink, No. 1-B. aad 1-C. 3 ounces and No. 2-B, and 2-C. 
4 ounces 

STYLES. Style B. has one opening in the Reservoir, for 
single desk use; Style C. has two openings in the Reservoir to 
edapt itfor double desks. 

PRICES. Ne. 0-B. $2.75 each; 
$3.00 each; No. 2-B. and 2-C. 
extra ia Foreign Countries. 

You must SEE and TEST this Ink-wellfor yourself in orde, 
torealize WHY itiethe one “CALLED FOR TIMES WITHOUT 
NUMBER.” Fillin the blank order below and mail it NOW. 

Liberal Discount to the Trade 
THE 0. K. MFG. CO., SYRACUSE, N. Y., U. S. A. 
MAKERS OF STATIONERY SPECIALTIES 
THE O. K. MANUFACTURING CO. 
SYRACUSE, N. Y. 

Please send on 30 days free trial one No. .... 
Reynolds’ Improved Pat. Ink-well, Price $.... 
mail or express prepaid. At the end of that time 
| promise to remit the price as per Number and Style 
dered, or return the Ink-well, at your expease. 


No, 1-B. and 1-C. 
$3.25 each 50 cts. 


Name . 
Occupation ot Profession - 
Street and Number _ 
Ciy : ____ State aii 
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| 

|} consider the ultimate uses to which these 
jare put. The rendered hog fat is pressed 
at low temperatures in a manner similar 


to the pressing of oleo oil. The lard oil 


thus obtained varies in neutrality from 
nearly neutral to 25 per cent free fatty 
acids, according to the stock used. in 


the woolen industry the better grades are 


used for oiling the wool in order that 
it may be spun with greater facility. The 
stearine which remains from the pressing 
of the oil is used for making soap. Tal 
low is also pressed and an acidless tallow 
oil made which is used as a lubricant 

A rather recent development in the oil 
and fat industry is the distillation of 
fatty acids In this process the fat is 
split into its components, fatty acids and 
glycerine, by means of small quantities of 
reagents known as catalysors 
oxides of certain metals, 


suitable 
These may be 
euzymes from certain seeds, and complex 
compounds The 
and the 


organic chemical 
4 


glycerine water is drawn off 


glycerine recovered It is known as 

acids are 
distilled in iron stills with superheated 
steam. They find use in the manufac 
ture of soap and = candles. Cement 
makers buy stearic acid which they con 
vert into lime soap for use as a water 
proofing compound for cement. 

The great bulk of the tallow and grease 
recovered in a packing plant is consumed 
in the making of the numerous soaps and 
powders whose ever increasing volume is 
a good index of the advance of civiliza- 
tion. To understand properly 


product which is obtained from the mak 


another by- 


ing of soap it is necessary to describe 
briefly the operation of soap boiling. The 
melted fat is pumped into large kettles 
having both open and closed steam coils 
required lye is added and the 
boiling begun. What takes place in the 
kettle is this: The alkali 
the fat, unites with the fatty acids form 
ing the glycerine 
which remains in the 
glycerine plant. 


and the 


decomposes 


soap, and freeing the 
lve. This is then 
pumped to the 

For the recovery of the glycerine the 
lyes are neutralized, clarified and _ filter- 
ered, and then evaporated in a vacuum 
evaporator until a solution is obtained 
containing SO per cent or more of glycer- 
ine. This is known as crude glycerine. It 
is next subjected to distillation with 
superheated steam when glycerine of high 
purity is obtained, the so-called dynamite 
giycerine which is used in the manufac 
ture of various explosives. The 
which is in use in 


chemi 
cally pure glycerine 


pharmacy and for cosmetic purposes is 
redistilling and bleaching the 


Other uses for these 


made by 
dynamite glycerine. 
products are found in the preparation of 
printers’ ink rolls and as anti-freezing 
mixtures for automobiles and fire ex 
tinguishers. The preservation of tobacco, 
the manufacture of confectionery and the 
preserving industry also require’ this 
product. 

Of minor importance’ in the field of by 
products are the pharmaceutical prep 
arations, which in an article of this char 
acter deserve description. Perhaps the 
most important of these is pepsin. This 
is prepared from the inner lining of hogs’ 
stomachs by digestion with dilute hydro- 
chlorie acid; the solution is strained or 
filtered and evaporated under vacuum to 
which is spread upon 
Its chief use is in 

failing digestive 


a syrupy liquid 
glass plates to dry 
medicine in cases of 
powers of the stomach, where it serves 
|the purpose of supplying the natural di- 
gestive ferment Another preparation 
obtained from stomachs is rennet, which 
is extracted from the dried stomach of 
calves. It is used for curdling milk and 
in medicine. 

The treatment of certain diseases by 
the administration of thyroid gland and 
its extracts is one of the satisfactory ex- 
amples of therapeutic progress. This 
gland is found in the neck of animals, 
and for use in medicine that of the sheep 
is taken. The thymus gland is another 
neck gland whose extract is used in the 
treatment of goiter. 

The pancreas furnishes another prod- 
pancreatin, which is a mix- 





uct, namely, 





ture of enzymes naturauy existing in ‘in | 
pancreas of animals. It has been used in 
diabetes, but without as yet satisfactory | 
results. It is also used for emulsifying | 
fats like cod liver oil, for predigestive | 
foods and in the treatment of different 
forms of dyspepsia. 

capsules of 


Recently the suprarenal 


enimals, which are located at the top of 
the kidneys, have been shown to contain 
a body which possesses a powerful action 
on the organism. Extracts are made from 
glands of the sheep and ox and put 


which is 


these 
ov the market as adrenaline, 
used in controlling hemorrhages and for 
blood vessels. 


pituitary body, 


local effects on the 

The extract of the 
which is situated in the brain, has been | 
prepared, and is used in medicine on ac 
count of the changes which it produces 
in the circulation 

Still another product that can be 


classed here is ox gall, although its use 
in medicine is on the decline. It is em- 
ployed, however, to a slight extent in the 
arts for insuring the uniform spreading 
of water colors on paper. It is also used 
for mordanting in the dyeing industry. 
As it possesses emulsifying powers sim- 
ilar to soap some of it finds use for clean- 
ing woolen goods The gall stones sare 
highly prized by the Chinese for} 
medicinal purposes, and all obtained are 
exported to that country. 

We have now made a review of the 
field of by-products as it is to-day in the 
house. This survey 


modern packing 


necessarily could not go into minute de 





tails nor could it be treated in an ex 
haustive manner. Sufficient has been in 
dicated, 
acquaintance and some comprehension of 


however, to give the reader an| 


the enormous development which has been 
achieved in this important industry 


Fire Waste in the United States | 
(Concluded from page 541.) 
standards then in existence, 
loss of his property through fire spread- 
ing from a less carefully constructed 
Remove the real menaces and 


suffers — 


building. 
this second-class fireproof structure will | 
Many of these | 

buildings are 


be comparatively safe. 
older type of so-called 
reasonably free from the danger of fire 
from within, but they cannot withstand 
the greater heat that comes from a eon-| 
flagration. One would think that if a 
man provided for immunity from fire 
within he was doing his entire duty, but 
until the general conditions change con- 
there must be structures that 
from 


siderably, 
proof against fire 
conflagration 


highest type of 


are not only 
within, but also proof. | 
This calls for the very 
fireproof building. 
Much has been written as to why such 
conditions prevail in the United States, 
why we are so far behind Europe in pro- 
tection against fire in the construction of 
Mayor Carter H. Harrison of | 
annual meeting of 
Association 


buildings. 
Chicago, at the last 
the National Fire Protection 
May 14th, in discussing the fire loss of Chi- 
eago with that of Berlin, and explaining 
that the loss in Berlin, a city of the same 
size, was but one-tenth that of Chicago. 
and that the maintenance of the Berlin 
fire department was in the same ratio, 
declared that the better building regula- 
tions and better constructed buildings of 
Rerlin were due to the fact that the Ger- 
man city did not attain is present posi- 
tion after but seventy-five years of 
growth, which is the length of Chicago’s 
life. He further said that Chicago could 
not possibly have attained its present size 
if from the out- 
“these pre 


and importance as a city, 
set it had attempted to follow 
cautions which we at the present time 
recognize as necessary.” 

The Mayor’s statement is the truth cf 
the whole matter and this statement ap- 
plies to every city in the United States. 
This country will have to plead guilty to 
the indictment of being a young country, 
a child, civically speaking, and that it is 
learning fire protection, proper building 
laws, ete., just like the child learns to 
walk. Not only has it been disastrous 





to be young and inexperienced, but the 


June 15, 1912 


| Continous Records 


of Pressure, Temperature, Electricity, 
Speed and Time are obtained automati- 
cally by means of 


Bristol’s Recording 
Instruments 


Write for 64-page illus- 
trated Condensed General 
Catalogue No. 16U. The 
Recording Draft Gauge 
illustrated herewith 
listed in Catalogue Sec. 
tion No. 1000 which will 
also be mailed upon re- 
quest. 








The Bristol Company, Waterbury, Conn. 


OILDAG 


U.S. Pat. Off. 





No other oil lubricant contains Defiocculated Graphite, which 
graphite is of highest purity and greatest fineness. 

One gallon of Oildag will do the work of three or four gallons 
of oil. It is put up in concentrated form for charging 1, 5, 10 or 
50 gallons of oil, You simply mix it with the oil you use 
regularly. It is very superior for Farm, 
Factory, Automobile, Motor Boat and Motor- 
cycle use. Ask for Booklet L-458 


International Acheson bc oo Co. 
Niagara Falls, 


General Agents for Oildag, m rod & Acheson 
Oildag Company 





will make your boat easy yt control as an 
automobile. Moving a single lever stops 
boat, sends it forward or backward, without 

engine. Prevents collisions in dock- 


ing and in crowded waters. Standa 
with nearly s2,000 enthusiastic users. 
[fnotat yourdealer’swritefor PRA BOOK, 
giving facts every boat owner should know. 


ge Gear Co.,687 W.Grand Bivd., Detroit, 








ELECTRONS AND THE ELECTRONIC 


| THEORY are discussed by Sir Oliver Lodge in 


Scientific American Supplements 1428, 1429, 1430, 
1431, 1432, 1433, 1434. Price 10 cents each. 
For sale by Munn & Co., Inc., and all newsdealers. 


GOES LIKE SIXTY 
SELLS LIKE SIXTY 60 
4 SELLS FOR SIXTY 
GILSON 
GASOLINE 


ENGINE 


-umping, Cream Separators,’ hurna, 
Wash Ma et FR 
TRIAL. Ask "for eatalog— All 


GILSON MFG. CO., 308 Park St., Port Washington, Wis. 















TUTTLE 


Marine Motors 
Everything 
from a tte to a Cruiser 
20 years’ experience. 
Unlimited Guarantee. 
Write for Catalog 
TUTTLE MOTOR CO.., 221 State St., Canastota,N.Y. 











ELECTRIC LIGHTING FOR AMATEURS 
How a small and simple experimental installation can 
be set up at home. Scientific American Supplement 
1551. Price 10 cents. For sale by Munn & Co., 
Inc., and all newsdealers. 








BUFFALO 
Marine Engines 


combine endurance, speed and simplicity 
of operation. They are built in 20 sizes 

3 to 125 h. p. —for launches, speed 
boats, cruisers and work boats. Gasolene 
or Kerosene 


BUFFALO GASOLENE MOTOR CO., 1275-87 Niagara St., Buffalo, N.Y. 
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Send for our proposi- 
tion on the Hawthorne 
Four Cylinder Auto- 
mobile Hand Air Pump. 
HAWTHORNE MFG. CO., Inc. 
38 Spruce Street, Bridg::port, Cm 
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ELECTRENE 


An Improved 


Fire Extinguisher 


1 Quart, 114 and 2 Quart Sizes 















| | nited States has had a further handi- 
|cup along the line of reduced fire losses 


“ ’ 
She hasn t ~ in a bounteous supply of natural resources 
grooved a bit that could easily be fabricated into dwell 


, ing places. The abundant supply of tim 

: Use a ber years ago is responsible in a great 
Pike India : degree for the present conditions. It is 

> r . . . 
Oilstone he , also responsible for the great and rapid 
yeas i. a / } srowth of this country into a prosperity 

? iy : 
sight mOnS that has never been equalled before. It 
ae ee - : is true as Mayor Harrison said, Chicago 

( da it ‘ A 
— fin could not have attained her present size 
as straight as 
a gun barrel. 

Pike India Stones wear down 
more s/ow/y than any other stone that 
cuts steel so fast. No other stone Europe many years ago was compelled 
combines such toughness with hardness to turn to stone, simply because her tim- 
and sharpness of crystals. 

Besides, if properly oiled, ; ; 
these stones mever glaze. Pike India hausted. It was the law of necessity 

is the most widely working out and it resulted in fireproof 
useful of the ; cities. 


That the United States Is rapidly ap- 


PIKE SHARPENING r proaching this condition, which was wet 
STONES years ago by Europe, is being made more 
i manifest every day in the dwindling of 
e that ever: ; . 
ieee 4 e our timber supply and the ever increas 
artificial “each the best for some ing cost of lumber. The economic condi- 
sharpening need.” ; ‘ ; : . 

No one abrasive substance is best for tions alone would, in years, give us brick, 
=~ oop aeaetninens why aber ae stone and concrete cities which would | 
c 8 every substa on ¢ certain to get th 
best substance for your work if you insist on the be as unburnable as those of Europe, | 
Pike trade mark ‘, al " | 
Pike India Combination Bench Stone, but we are not waiting for these natural | 
Oe ee es conditions alone to work ouf. The lesson | 

Pike Strop-Hone, hone and strop com- of our tremendous fire losses has already | 
i, at the price of one alone, $1.00. 





and prominence in seventy-five years un 


der any other conditions. Timber is much | 
easier turned into homes than stone. 


For Gasolene and All 
Inflammable Fires 


ber supply had become practically ex- 
No pumping required 
Operates by turning nozzle 

Non- Freezing — Non- Conductor 


Approved by Steamboat Inspection Board 
Standard of N. Y. and Washington Fire Depts. 








Electrene Company 
17 Battery Place, New York 




























































































The Pike Line also includes the burned deep in the public conscience and | 
ae ee ee we have already started on the way to-| 
a ee ee ward types of buildings that are the | 
GUARANTEE— Your dealer is authorized to replace safest from fire of any in all the world. 
FREE / PIKE INDIA STONE It is reasonable to say that there is no- 
——————_ Let us mail you our Pike India where in Europe such completely fireproof 
Vest Pocket Stone for pocket knives, office use, etc. ane 
Merely send your dealer's name and 4 cents for buildings as may be found in American 
fonts SS eee cities. The trouble is there are not sufli- | R O A R 4 
on how to put a good edge on knives, tools, etc., and cient of them to prevent conflagrations, 
how to select and care for cilstones. Write us today. 2 2 2 
PIKE MANUFACTURING COMPANY fF but they are increasing in number every 
106 Main Street Pike, N. H. day. 
: ‘ Z The increase in the use of clay products 
and concrete materials in the United 
EPICYCLIC TRAINS, which Para States has been phenomenal in the last} [E 
part in toothed gearing, are ably described in Scient fic | ten years and there is every indication 
American Supplement 1524. Price 10 cents. For that the growth will continue at an even| JE 
sale by Munn & Co., Inc., and all newsdealers. faster rate. In the decade, 1900 to 1:10, The Rotary Steam En- 
the value of the cement manufactures in| JF gine has attracted the Scientific American Suppl tt 470 describ 
SCOPES this country increased from $9,859,000 to F best thoughts of inventors and ata Reteny Engine, o Fenn of intesmntivent 
LY $55,903,000, or nearly six fold; and the students for many years. All Scientific American Supplement 497 describes 
PLAINFIELD. N. v value of clay products from $74,487,000 | interested should read care- Fielding & Platt's Universal-joint Rotary Engine. | 
> — to $158,942,000, or nearly double that of fully the very complete in- oe ee j 
1900. In the same period the value of the formation found in the files Scientific Aseesicen Snuploment 528 describes 
building stone increased from $28,635,000 of the Scientific American ——— Rotary Eagne, using the univens- 
to $71,106,000, nearly three times. Supplement. Every class and Scientific American Supplement $98 duabea 
It is believed that there would have type of rotary engines and the Kingdon Engine, a “* wabble-disk “ design 
been still greater growth had the archi- = pumps 1s described and illus- Scientific American Supplement 636 deb ] 
tects and builders of the country not been trated. present Coneme mates. . H 
handicapped by a lack of knowledge con- 9 ee Reg ate | 
cerning the strength and fire proofing and | E Scientific American Supplement 1109-1110- H 
fire resisting qualities of some of the| ff ee ee ee ee Hi 
newer building materials such as concrete. | = oo, should be studied by H 
Considerable information on this subject | Scientific American Supplement 1112 describes iis 
has since been supplied by the Federal | the Filiz Rotary Motor, using helical surfaces. ) 
Government and the work is stil! going eo men eens oo der mg i 
on. The demand for such knowledge came Scientific American Supplement 1193 describes =| 
first from the Federal engineers engaged | J ee eee H 
in construction work. They represented | f; Seiiaiiiie Deniintn Guill nt 1309 describes j 
to Congress that the United States Gov- The Colwell Roary Emgne, which « piston rave Hi 
ernment was the owner of buildings val- Scicatilin tennititeliaeia ¢ 1824 deecit 1} 
ued at more than half a_ billion dollars Rotary E.ngine on the intermittent-gear principle. 
and that twenty million dollars were spent —_ Rete < On Staite Anime Scientific American Supplement 1534 contains : 
Y “indemnity the pfogt ss of each year in new buildings. They showed ol papers containing al she erie, here — amenmnittnieniens: | 
The Hartford Fire Insur- the necessity of not only absolutely fire- [ate map my pene coe ten Scientific American Supplement 1821 contains : 
. ' : ject than a librar an article describing many new forms of rotary en- i 
ance Co. up the ladder of proof buildings but also of buildings of Swe depen Ae 1510 al aia gines of the most modern design. : 
increasing meeth Inese has been such a character that they would be safe Catalogue oe _ oy aden bhi Order “Time te. tae ; 
steady and persistent from general conSagrations. How well Engine, an eccentric type with swinging abutment. if 
. the Federal engineers have builded is seen Scientific American, No. 23, Vol. 104 describes i 
Its payments to policy holders as in the statement that in the last twenty MUNN & CO Inc . Jarman's Engine, on the sliding-valve principle. 
well as the volume of its business years, not more than $25,000 damage bas 361 BROADWAY ALY. CITY Sefentiite Levi Ea3+ Ve SR Goin IH 
have grown from the: smal! begin- been done to Federal buildings by fire. = incorporated in the shding-valve design. 
nings of a century ago figures It must be remembered, however, that I 
unequalled in the history fire in- |nearly all Federal buildings are isolated J 





from other structures, which is decidedly 

ae in their favor Another evidence of their 
nT 1elr favor. d 0 re nce > 

It has aageod rw shock of great great care in construction and fireproofing 

















disasters including the! arge st loss is seen in the building occupied by the Dap gino. 
: ‘ ‘ ‘ sights 
by a single conflagration’ @Ver paid | United States Mint at San Francisco, THE PEN WITH THE “LITTLE WINDOWS ” 8 ty at 
Each one of the “LITTLE WINDOWS” i see instantly just how 
by a fire insurance compa’ which stood earthquake and fire of 1906 Ach one oF t . is much ink isin 
I ‘ made of transparent opal built in the barrel 
Chicago, Oct. 8, 1871 - - | = $),933,562 and came through both ordeals hardly of the pen. They never become soiled by the pen. + “ + SWAN SAFETY” i 
> i ph oy ~ ‘ oug ildings burned 4 tact with the ink. This new featur “ 
Boston) Nov ARTEL... fete | 485,315 seathed, although betaeinge burned nd ya in. ,.. - Perio: — Ane shed Speertend” 
Baltimore, Feb. 8, 1904 « |. 331,556 crumbled all about it writer finding his pen empty, as the act ~~” and = “auld too tera, te oe x 
‘ y ne “ ateri: j wstivati : i 7 oh P sure insten writing, dow 
San Francisco, April 18, + 10,276,500 The structural materials investigations By 9 By Bee 2: 1 ag <a HE ges pment ys 
Wh d of the Federal Government, which were tench tok ts a ‘ .* what position the pen is carried when closed. 
_ me aes under the general direction of Dr. Joseph the pen At all stationers and jewelers, $3.00 up 
fre insurance © A. Holmes, then with the Geological Sur- , *“MABIE, TODD &Co. 
zav he country its first accurate othe Lane, New York (Makers) 209 So. State St., Chicago 
Insist-on the Hartford ee ee 124 York St., Toronto 79-80 High Holborn, London, E. C. 
' knowledge concerning the strength and Sieeneaiin Sydney 
Agents Everywhere — lire resisting qualities of concrete and also rs 
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Why i is the Comptometer so opcqungpdin aa ie decsiubnatiog 





B erks and A intants? 
easy to operate i mple key-touch does it all; no 
p 1 lever-pull aft ng the ke for each item 
cause of its remarkable range of service; adds, multiplies, 
tract Its speed nite 
suse it the ld ma e fast enongh for econom- 
nf un nts, extending and che king 
pay < I t percentage i fact we are 
‘ en trat time petitive test 
Because it t npact, durable It nN it tin P 1 lass of figuring 
We! epeat le from tl ul f « ¢ ‘ ce doubted its efficiency. 
Ask t 1 t way it reduced the expe r 
Why not let end 1 a booklet about it Or the machine tself on free trial, prepaid, 


Felt & Tarrant Mfg. Co., 1708N. Paulina St., Chicago, Ill. 


IC hicago Beach Hotel 


atl i Europear 
I] Arrscicee | Summer's Most Ide: al Spot [Pia 
A. ———s ‘ ‘ en on » Lake Michiger 
lj a ‘ 4 Purk wonderfully atts wi n summer. In 
| = : - } be vet C thinks te — - a ” : ; fon 
amusement. Ex nt food with best of ser 
Booklet on request to Manager, 51st Blvd. and Lake Shore, Chicago 
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| fasc 1 Describes 
Laws cast. Hold meetings. tra t XY ne oa — aa 
bumneseanye ‘ Blaukse, By Laws and fe-ms for making stock FREE a 4 , 
¢ a as y oree es, free President § a . 7 
FORME PCRETARY j \ ONA, rende age for Wi . 
Many e e Any ank A a fh ‘ 
STODDARD INCORPORATING COMPANY, Box 8000 ee 

PHOENIX, ARIZONA | 


For Your Personal and General Office Use Outs 


The “Golden Gem” ADDING MACHINE $] 0 


' 
‘ 


We . Have Succeeded, the “GOLDEN GEM” is the Result 


SEND Y R REMITTANCE T y. ¥ R WONEY ACh 


Address M. GANCHER 
Automatic Adding Machine Co 
5 


ALES AGEN 
> Bway, New Vork 


= 
The “Gotdengem”™ sells itself 


@ An Easily Made High Frequency Apparatus 


CAN BE USED TO OBTAIN EITHER D’ARSONVAL OR OUDIN CURRENTS 
dl, « pair of one-pint Leyden jars, and an inductance coil, and all the apparatus required, most of which can 


361 Broadway, N.Y. 





two-inch spark induction 


be made at home Supplement No. 1618. Order from your newsdealer or from Munn & Co., Inc., 


fl vil 


eerie s eS 


Safe Investment — Satisfactory Income Trier 








OULD YOU CARE to become a pait owner of the 
income-producing properties shown herewith—and of 
others similar to them ? 
@ They are located on Manhattan Island, in the very heart of New 
York City—the most valuable and the most productive area of its size in 


the world 





ONE HUNDRED DOLLARS or more may be invested with per- 


fect safety. {t ts a good place to invest your surplus funds or incom- 


ing dividends — because it offers a more satisfactory income-yield than you 


can generally obtain with a higher degree of safety 


Detailed information glad!y sent on request W rite for circular 23 


NEW YORK REAL ESTATE SECURITY CO. 


Capital Stock, $3,950,000 
NEW YORK CITY 


GRAFLEX 


CAMERAS 


Assets, $10,594,305.96 
42 BROADWAY 











With this Camera you can 
make better pictures. 


There is no uncertainty with a Graflex. 
You see the image the size it will appear in 
the negative, up to the instant of exposure. 
You can watch the changing composition and 
expression until you see the picture just as 
you want it, when a slight pressure releases 
the shutter. There is no guess work—no finder 
nor focusing scale. 





“time to 1-1000th of a 
snapshots indoors or in the 


The Graflex shutter works at any 
second. With the 
shade. 


speed from 
Graflex you can make 
Send for our illustrated talog 


Folmer & Schwing Division, Eastman Kodak Co., Rochester, N. Y. 
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A plunge battery of six cells, a | 





much advanced knowiedge concerning the 


availability of clay products The ex 
periments were started at St. 
during the World's Fair, later 
Norfolk, Va., 
position was being held 
Pittsburgh, Va., to 


moved to 
where the Jamestown ex 
and were finally 
moved to permanent 


where they are now being 
part of the work of the 
While the 


primarily in behalf of 


laboratories 
continued as a 


Bureau of Standards experi 


ments were made 


the United States Government as the larg 


est constructor of buildings in the United 


States, the findings were made public in 


bulletins which have done much toward 


placing the United States to the fore in 


Many of them have some fireproof quali 


ties, excellent in themselves, but you will 
tind either a wooden framed elevator 
shaft, 


windows rhe 


wooden stairways, or unprotected 


Walls may be substantial 
floors of 


wooden ak ol 





¥ nd of brick, the bricks ni 


arches, but you will find a 


leading from the basement to a hallway) 


=| with burnable material Every few 


months one of these se-called fireproof 


structures burns to the ground and the 


public wonders 


rhe modern tireproof building is so con 


Teron that if a fire does start in a 


room, it may burn the wooden furniture, 
| but will die out before it can reach to 
another room. The fireproof building 
must have iron doors, concrete floors, 





| steel and concrete stairways, steel ele 


vator shafts and even steel elevators. 
|} windows must be protected 
hand that 


great progress is being made in the United 


There is evidence on every 


States in the rebuilding of our cities. 
Hardly a city council in a city of any size 
but has within the last few years taken 
| up the problem of a new building code to 


conform to present day conditions rhe 


Iroquois theater fire in Chicago with its 
| Gow deaths was a terrible lesson to all 
theater in the 


theaters In every new 


}eountry you will find to-day fireproof ar 
rangements that can be directly attributed 
to the lesson learned at the Chicago holo 
caust The Collinwood schoolhouse tire 


lin Ohio, a few years ago, 
| than 


}has stamped its terrible 


100 children were burned to death 
lessoh on prac 
tically every schoolhouse in the country 
new or old. 

The enormous fire loss continues, but 
the maximum will soon be reached if not 


already reached It will not be long be 


fure the 
in reduced losses, for the 


improvements begin to tell 
United States | 


TIERS 


remedies conditions rapidly when her peo 


ple learn the way 


The Lohmann Process 
ROF. HERMAN J. LOHMANN’S 
discovery of a method to permanently 
protect ferric articles from corrosion makes 
it possible to apply to the surface of steel 





lor iron a cvating of any non-corrodible 


metal of the lead group or a combination 
of these 


similar, 


metals. The process is exacily 


so far as the 
coneerned, to the present hot dip gal- 
vanizing process. The article to be treated 


is thoroughly cleansed either by a sand- 


Louis, Mo.., | 


the construction of buildings that are | 
really fireproor. 
It might be said that as a general rule 
but few buildings constructed more than 
ten years ago are absolutely fireproof 


June 15, 
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pe ds LATHES 
For Fine, Accurate Work 
Send for Catalogue B 
SENECA FALLS MFG. CO. 


695 Water Street 


Seneca Falls, N. Y., U.S. A, 


'EBASTIAN LATHES 


9 to 15 Inch Swing 
High Quality Low Prices Catalog Free 
THE SEBASTIAN LATHE CO., 120 Culvert St., - Castanea, 0. 


For Gunsmiths, Tool Makers, Ex- Ex- 
perimental & Repair Work, etc. 


From 9-in. to 13-in. 
swing. Arranged for 
Steam or Foot Power, 
Velocipede or Stand. 
up Treadle. 


W. F. & J. Barnes Co. 








1999 Ruby Street 
Rockford, Ill. 





SOUTH BEND 


LATHES * 


Screw Cutting 
9 to 13-inch Swing 
Power, Foot & Electric Drive 
Interesting Catalog Free 


Seuth Bend Machine Tool Co., 421 Madison St., South Bend, Ind. 








EYEGLASS SCREWDRIVER 


Hand act, perfect, reliable. Less tha 


carried 


glasses. Nickel plate Price 2He. « 


THE L. 8. STARRETT CO., Athol, Maas, U.S. A. 











| The Elkins Saw Filer and Clamp 


earpenter’s shop. It holds and files a 
Always ready for use 


is a useful tool in eve 
saw to perfection. Is complete in itself 
—— 









strong and durable, 
parts to ge t lost 





A. J. WILKINSON & CO. cirea- 
Machinery and Tools 


184 Washington Street, Boston, Mass. 
To manufacture METAI 


WANTE SPECIALTIES, 20 years 


experience in making Dies, Tools and Special 
Machinery. Expert work. Complete equipment. 
NATIONAL STAMPING & ELECTRIC WORKS 
Dept. 2, 412 So. Clinton Street, - Chicago, Ill 





in which more 


Patented Articles and Metal Specialties 
MANUFACTURED BY CONTRACT 
Stamping Dies, Metal Stampings and Screw Machine Work 


'H. CARSTENS MFG. CO., °°2,%/-iks 5 


DIES, FINE TOOLS SPECIAL 


M 
ETAL SPECIALTIES nse. 
INVENTIONS 


PERFECTED 


a & Frank 
eo ite ra 





Models and Experimental Work 
INVENTIONS DEVELOPED 
SPECIAL MACHINERY... 


|E. V. BAILLARD CO., 24 Frankfort St., N. Y 


apparatus needed is | 


hlast or in a pickle composed of sulphuric | 


acid, ete., then washed 
in the so-called Lohmann bath, containing 
the chemicals used in his process. An 
|}immersion of from one half minute to two 
minutes is all that is necessary, and dur- 
| ing that period the pores are thoroughly 
|eleansed of oxygen and the amalgamating 
agent is deposited over the surface so that 
when it is dipped in the molten metal the 
pores are filled and an integral union or 
| chemical weld is made between the surface 
lof the article treated and the non-corrodi- 
| ble coating. 

In the 
lsearcely an 
tective metal forms a surface 
only with the steel or iron which it is sup- 


there is 
pro- 


present methods—and 
exception, if any—the 
adherence 


posed to protect and the pores still contain | 


the oxygen, 


and then placed | 


| 


WELL 


| 


. 
which eventually eats out or 


NOVELTIES & PATENTED ARTICLES 


MANUFACTURED BY CONTRACT. PUNCHING DIES 
LIGHT AUTOMOBILE STAMPINGS 
E KONIGSLOW STAMPING & TOOL WORKS, CLEVELAND, 0 


DURYEA ELECTA 


You cannot afford to waste your 






time with unnecessary parts. 


C, S. DURYEA CO., 





Saginaw, Mich. 








Send for 


Booklet 168 Your Mixture is Always 


Correct at Any Engine 
Speed if You Use the 


NEWCOMB 
CARBURETER 


An Instrument of Precision 


The HOLTZER-CABOT ELEC. CO. 


Chicago, Tl. Brookline, Mass. 
















7) _ LEARN TELEGRAPHY 
Ol MORSE and WIRELESS at home with omsiGRaPHt 
er AUTOMATIC TEACHER in half us ne—trifling 
2 cost 


Sends you pamegne with t mail au 4 


matically y e 92 
“OMNIGRAPHE mre. co. 
Ne 


Catalog tree. 
Dept. 16 39 Cortland: Stre 


UBRICATES*x° 
PAYIMING 


118-124 North Le try 


A BEStYACOR? SSELUSA 


DRILLING 
MACHINES 


Over 76 sizes and styies, for drilling either deep or 
shallow wells in any kind of soil or rock. Mounted on 
wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can operate 
them easily. Send for catalog. 


WILLIAMS BROS., Ithaca, N. Y. 
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Our 
methods 
of produc- 
ing the tough- 
ness for which 
our tires are noted 
bear a striking re- 
semblance to the modern 
science of fine steel making. Where the steel 
maker uses nickel, vanadium and other alloys 
to impart marvelous life and strength to high 
speed steel for very severe strain and wear we 
have developed a process of compounding pure 
rubber with purest pulverized zinc oxide mag- 
nesia and other chemical products which, with 
the right degree of heat, make the tread of 


PENNSYLVANIA 


VACUUM CUP 


TIRES 


The toughest ever produced 











Th aring quality, togethe ter weight and 
thick of \ I ables us to attach 
to €a 7 4 f 4.000 actual 
miles pulating i the tire user could 
lesire 

In a we guarant t V Cup Tires not t 
kid tor asy f ike back 
after reasonable tr tt rchase 5 

For E m Satisfact a Safety, equip your car 


with Vacuum Cu 
If you don't know just 
ment write f 
PENNSYLVANIA RUBBER CO., Jeannette, Pa. 
Reorganized February 1, 1910 


Pitts gt Libe A M apolis: % 
s M 4 Ex t Detroi 


here to get this equip- 
r nearest dealer's name. 


4 Se 





* Euc A Chica 

go: 1004 Michigan Ave 

Pennsylvania Rabber Co. of New York 
New Y t ” Broadwa 


Pennsylvania Robber Co. of California 
an I " iM s es 











*‘Vertical Filing 
Down-to-Date’’ 


is a ‘‘Y and E* 40-page fact 
book that tells all there is to know 
about Vertical Filing; it describes 
the best methods used in all lines of 
business—in yours ! 


All illustrations are shown in the 
actual colors. ‘The explanations and 
descriptions are written in the brief- 
est, simplest way, for the man who 
wants to get a lot of information in a 
hort time. 

Used as a text book in 
ness schools. But it’ 
you'll write for it 


leading busi- 
free to you if 


MEFc.@. 


448 St. Paul St ’ Rochester, N.Y. 


The World's Largest Makers of Filing 
Systems and Business Equipment. 








Put up 


Sammer Cottage 


Two Men Easily Erect or Take Down 


Pruden System 











Portable Fireproof Cottages | 


handsome as 


Write for 


Are durable and 
masonry Costs far 
catalog and prices liate ship- 
ment from stock. Freight paid 
anywhere East of the Rockie 
Metal Shelter Company 
5-52 W. Water Street 
St. Paul, Minn. 


strong, 
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| destroys the contact points with the | ro- 


land disintegrates very rapidly under cer- 


|eoating, and the Lohmann process can go 


resistant to sulphurous fumes as straight | 


|the present hot dip galvanizing method, | 


ling any different 


: per of copper. 








teetive metal, resulting in a gradual sepa- 
ration and the subsequent exposure of the 
steel or iron surfaces to the action of the 
atmosphere. 

At present. also, the almost universal 
coating is zine, which as a metal is brittle 


tain conditions and, of course, is not re- 
to sulphurous or sulphurie acid 
The fabrication of a 
has to be done very 
carefully and even then minute cracks 
and pin-holes develop, which eventually | 
in the of the article it 
covers. | 
Under the Lohmann process, however, 
filling of the pores and the integral | 


sistant 


fumes and vapors. 


zine-coated article 


result corrosion 


the 
attaching of the coating overcomes many | 
of the objections and defects of a zinc | 


so mach farther in the selcction of a pro-| 
tective coating as to make it of the very | 
greatest to both the manufacturer 
and the consumer. By its use, lead, tin, | 
and 


value 


zine. aluminium other members of | 








The largest Vacuum Cleaning Installation in the world 
—nineteen machines for the General Hospita! Build- 
ings, Cincinnati, O.—was recently awarded to the | 


SPENCER TURBINE 
VACUUM CLEANERS | 


The Spencer Cleaner wins where competition 
keenest—where greatest responsibility 
upon the decision, as in the case of the mam-. 
moth Woolworth Building—tallest in the world 
-and the Bankers’ Trust, both being erected 
in New York City, and being equipped with 
Spencers. 


is rests 


In factory buildings where are great cleaning problems, me 
Spencer has proven its superiority in efficiency, simplicity and 
durability. 

Spencer Turbine Cleaners in the basement have pipes running up 
through the building, to each floor, with hose attachment for 
cleaning, Machines are made in 12 sizes, from “ H. P 

l-sweeper, to 40 H. P., 16-sweepers capacity——for the smalle 


residence, factory, or the tallest skyscraper. 


On request a free Catalog and List of In- 
stallations will be furnished as references. 


SPENCER TURBINE CLEANER CO. 


640 Capitol Ave., Hartford, Conn. 





























the lead group, either singly or in combi- | Branch Offees ov Gelling Arenas tn olf Princis le 
nation, may be freely used and thus a BLP. 1-Bwceper Outtie ‘a J] 
coating to meet the requirements may he ieee 
furnished. In other words, where a steel 
article is to be exposed to a sulphurous — VACUUM PUMPS S © AGENTS The Brand New 
condition, the well-known resistance of PRESSURE BLOWERS ~ Vacuum Cleaner 
lead to its action makes it possible to For Powerful Portable and Stationary | #* Nothing like it. The dirt can't get away. Per- 
. G fect Suction. Light Weight. Every house 


treat the article with a lead coating; and 
as a result of the large number of experi- | 
during the past it Prof. | 
Lohmann’s opinion that a coating com-| 
posed of 100 parts of lead and 1 part of 
tin will supersede the present 


ments vear, is 


entirel 





Vacuum Cleaning Plants. They take 





up their own wear. Powerful ; Noise- wife wants this Labor Saver 250° profit 
less; can't get out of order; for gas and Ralph Winter., Ohio, wires T Morris made 
oil appliances “Ship another dozen at once 95).50 inat week 
Blower Catalog N Vacuum 264 This ous met You can do ao well 

is is your Big Opportunity. Be the firs: in your Coosty 

LEIMAN BROS. Write today for exclusive territoryé free particulars 





62EW John Street, New York 








zine-ecoated article. This lead-tin coating | 
has proved of especial value in sheet work, 
as it is as pliable as a piece of paper and | 
resistant to practically known 
element that attacks steel or iron. Anotber 
combination. composed oi 100 zine, 4 lead 


every 


1s 


and 1 tin, is used in various articles where | 
extreme pliability is not needed and where | 
in the | 
not as} 


desired 
it 


a bright is 


finished 


appearance 
Of course, is 


article. 











In Scientific American Supplements, 1641 and 1642, E. F. Lake describes simply and 
thoroughly how a five horse power gas engine can be built at home, Complete working 
drawings are published, with exact dimensions of each part. @ Price by mail for the two 
Supplements, Twenty Cents. =: ss os: @Order from your newsdealer or from 


MUNN & CO., Inc., PUBLISHERS, 361 BROADWAY, NEW YORK 


B-B SALES COMPANY, 4938 N. Western Ave., Chicas 














resists to a very large degree | 


lead, hut 





these conditions. 

The experiments that have been made | 
in large manufacturing establishments, | 
such as sheet mills, wire mills, ete., develop | 
the fact that the of the Lohmann | 
process does not in any way reduce the | 


in most cases articl+s | 


use 


cutput and, in fact, 


may be ireated more rapidly than under 
failure in 
union 


been 
integral 


and there has never a 
securing penetration 
where the article bas beea nassed through 
the Lohmann bath. 

In so far as the operation of a Lohmann 
plant the usual hot dip 
galvanizer will not know that he is pursu- 
than in old 


Therefore, no expert knowledge 


and 


concerned, 


18 
course his 
method. 
of chemistry is required to successfully 
lohmannize The the 
process depends almost entirely upon the 


articles. cost of 


character of the protective metals nsed. 

The usual test 
is the one minute dipping in what is known | 
as the Preece test, which is composed of 
This is not a true or 
proper test for lohmannized material 
hecause the thickness of the coating is 
materially under the Lohmann 
process and a much longer life given to 
the article because of the penetration and 
|the union. At the same time, where lead 
land tin are introduced, they are more 


for galvanized material 


reduced 





resistant to sulphate of copper than 
spelter. 
It has developed that there are two 


jnbsolute tests only to he made. One is to 


jeteh the edge of the treated article and 
take a microphotograph. This will al- 
ways show the absence of a line of 
demarkation and wil! show the presence 


lof the coating metal in the pores of the 
article, if there be any. In photographing 
a galvanized article, the line of demarka- 
tion is Where it 
is possible, it is always well to cut a chan- 
nel in a lohmannized article, making cuts 
of one-hundredth of an inch in thickness 
and have them analyzed by a chemist. He 
will develop the presence of the coating 
material sometimes as deep as the fourth or 


always plainly shown 


he Story of Pyrene 


y : 








Arc of 220 volts at 2000 amperes at New York Edison Co. Plant extinguished with Pyrene 


in two sec . 


kerosene, alcohol, and in fact all combinations 
of chemicals containing highly inflammable 
bases. 

Pyrene is effective on fires in calcium caz- 
bide. Owing to its extremely high resistance, 
Pyrene will always be serviceable on the 
highest voltages commercially used and on all 
classes of electrical equipment. The resistance 
of Pyrene Liquid is 10,000 megohms, or ten 
billion ohms, per cubic inch. Its dielectric 
strength is 250,000 volts per inch. 


Pyrene will break an arc caused by short 
circuit and, when broken, the arc will not re- 
establish. 

Being void of moisture and containing no 
inorganic substances, Pyrene is a non-con- 
ductor of electricity. 


With the discovery in 1907 of Pyrene, an 
entirely new otiuaiale in the science of ‘fire 
extinguishing, a new era in fire prevention was 
un. 
Prior to the evolution of Pyrene, the 
rincipal extinguishing element had been water. 
fn the meantime sand and various chemical 
solutions containing large percentages of water 
were used, with the principle of wetting down 
or stamping out by mechanical pressure. 


Pyrene is a combination of powerful gases 
in liquid form, maintained without pressure and 
void of moisture. When subjected to a tem- 
perature of 200 F., Pyrene liquid is immedi- 
ately transformed into a heavy, dry, cohering 
non-poisonous gas blanket. 

When the contents of one extinguisher are 
thrown on a fire, 3760 cubic ft. of gas are 
generated. The hotter the fire, the larger the 
gas blanket due to expansion. 


In its gaseous form being five times heavier 
than air and possessing certain peculiar proper- 
ties, Pyrene simply separates the flame from 
burning material, completely extinguishing 
the fire by lifting off the flame, without in 
any way injuring the material not touched by 
the fire. 


The device in which Pyrene is used, is a 
double-acting pump, operated by hand, of one 
quart capacity, strongly built of brass and 
white metal throughout. Its operation is sim- 
ple. The extinguishers can be refilled readily. 
Pyrene Extinguishers will throw a continuous 
stream to a distance of about thirty feet. 


The Pyrene Extinguisher is the only device 
that will effectively extinguish fires of gasoline, 
ether, paint removers, lacquers, varnishes, 


PYRENE MFG. CO., 1358 Broadway, New York City 


Containing no acid, alkali or salts, Pyrene 
s harmless to fabrics, machinery, polished 


woodwork or foodstuffs. 


Since it does not lose its strength or de- 
teriorate with age, Pyrene is always ready 
for use and the cost of mainteriance is en- 
tirely eliminated 
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The Tree System—The Bell System 


NOBLE tree thrives be- 
cause the leaves, twigs, 


This is true also of that 
wonderful combination of 
branches, trunk and roots are wires, switchboards, tele- 
all working together, each phones, employes and sub- 
ea 5 NS : scribers which helps make 
doing its part so that all may up what is called the Bell 
live. Teteghone System. 


It is more than the vast 
machinery of communication, 
covering the country from 
ocean to ocean. Every part 
is alive, and each gives ad- 
ditional usefulness to every 
other part. 


Neither the roots nor the 
branches can live without the 
other, and if the trunk is gir- 
died so that the sap cannot 
flow, the tree dies. 


The value of telephone ser- 
vice depends not only on the 
number of telephones, but 
upon their being always con- 
nected together, as in the Bell 
System. 


The existence of the tree 
depends not only on the ac- 
tivity of all the parts, but upon 
their being always connected 
together in the “tree system.” 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 


Tests for the Quality of Glue 

S the glue made from Hyde trimmings, 
fhete., contains the most glutin, which 
is the cementing principal of the glue, 
the handy man must be able to distin- 


of his joints. While the nature of glue 
makes it rather a question of mechanical 
tests as to the quality of a given sample, 
than of laboratory tests, yet there are 
laboratory tests which serve to determine 
the source and quality of the sample. 

A weighed sample is laid for twenty- 
four hours in cold water (not over 60 
deg. Fahr.), and at the expiration of that 
time the excess of water is poured off and 
the jelly is weighed, the weight taken is 
deducted from this amount, the remain 
der is divided by the weight taken, and 
the result is absorption. The amount of 
water which the sample will take up and 
the character of the jelly found, not only 
serve to indicate the source, but also the 
quality of the sample. Hyde glue takes 
up less water than other glue or gelatine 
and forms a very soft jelly which is 
rather difficult to weigh accurately. 

As Hyde glue that has been twice dis- 
solved and again dried is capable of dry- 
ing out more thoroughly and of showing 
better water-assimilating properties on 
redissolving, than glue obtained by a sin- 
gle drying, the relative amount of mois- 
ture already in the sample should be esti- 
mated. This moisture is best estimated 
by subjecting a gramme of the coarsely 
granulated sample on a weighted watch 
glass to a temperature of 220 deg. Fahr. 
for one hour, weighing again, and com- 
puting the loss. Since the size of the 
granules makes considerable difference, 
care must be used always to have the 
granules of different samples about the 
same size 

The quantity of ash, like the color, 
fracture and transparency, may vary 
within wide limits, without affecting the 
quality of the glue, but the percentage 
of ash is given in the following results 
of some experiments by the writer, to 
show about what should be expected. 
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Appearance 





Per Cent 


& of Jelly Remarks 
Z 
= 
11.56 firm 8.70)2.36 Bone Glue 
9.07 firm 8.31/1.98 Hyde,twice dried 
4.93* nearly fluid 7.76) 1 13 Hyde, once 
4.79* 14.50:1.06 Hyde * 
8.57 very firm 6.59 Hyde,twice 


6.94* nearly firm 45.00) 2.37 Hyde (7) 

5.98 nearly fluid 16.00) 2.38 Hyde 

15.57 jextremely — 5 00 French gelatin 
The samples having the water absorp- 

tion figure starred, gave the greatest sat- 

isfaction in use, because they set very 

rapidly, and did not so completely dry 

out when exposed to a dry atmosphere 

that the furniture, ete.. on which they 

were used, fell to pieces. 


An Anniversary of Asphaltum 


|" is just two hundred years ago that 
a Greek physician of the Imperial 
Prussian Court obtained a concession for 
working the large asphalt beds of Neu- 


fchatel, Switzerland, which at that time | 


belonged to Prussia. But the enterprising 
physician had no luck, as he failed to 
arouse the interest of the financiers. It 
was much later, at the time of the dis- 
covery of the asphalt-beds near Seyssel, 
in 1812, that closer attention was paid 
to this mineral and preparations were 
made for its mining. Yet another twenty 
years elapsed before Count Sasseny suc- 
ceeded in drawing the attention of builders 
and allied industries to this material. 


Eugenic Marriages.— Dean Sumner’ssug- 
gestion that ministers demand a health cer- 
tifieate as well as a marrage license was 
approved on May 27th by 200 Protestant 
clergymen in a meeting of the Federated 
Churches of the city. A resolution was 
adopted unanimously urging pastors to 
direct their energies toward creating public 
opinion that shall indorse the plan. 


guish the Hyde glue from other varieties, | 
if he would avoid the occasional failure | 





| Ki An \ 


Votes |S 


and Queries. 


_ Kindly keep your queries on separate sheets 
| of paper when corresponding about such mat- 
ters as patents. subscriptions, books, etc. This 
will greatly facilitate answering your ques- 
tions, as in many cases they have to be re- 
ferred to experts. The full name and address 
should be given on every sheet. No attention 
will be paid to unsigned queries. Full hints 
to correspondents are printed from time to rime 
and will be mailed on request. 














| (12650) W. W. S. asks: Please send me 
directions how to make a wet battery for ignition 
purposes on a 1}4 horse-power gasoline engine, 
make and break spark. A. You will find full de- 
tailed plans for making a very powerful wet bat- 
tery, the best we know for use in sparking a gas 
engine, in our SurprpLement No. 792, price 10 
cents, Six cells are sufficient to give a strong 
spark with a good coil. If the plates are lifted out 
when not in use, this battery will not waste when 
not in use 


(12651) F. V. M. should give his name 
and address, as we cannot undertake to an 
| swer unsigned communications As he states 
jhe “is a contented subscriber,” we will make 
} an exception in his case, and we answer the 
jquery as follows: A. Because the inertia of 
the hammer head causes it to resist the ten 
dency of the friction of the hammer handle 
to move it in the direction of the blow which 
causes the light handle to move In conse- 
quence, the handle slides farther into the 
head before the velocity is checked and its 
energy transferred to the head. The striking 
hammer head, after making contact with the 
end of the handle, is quickly brought to rest. 
while its energy is transferred to the handle, 
which moves rapidly forward. At the other 
end of the handle, the energy of the handle 
is quickly transferred (through friction) to 
the hammer head, while the handle meanwhil: 
advances into the head before its motion is 
checked 


(12652) S. E. B. asks: 1. Will you kindly 
explain what causes the recoil when a gun is fired: 
whether it be the actual explosion, or is it the air 
rushing into the barrel of the gun, after the bullet 
has formed a vacuum by leaving? A. A gun re- 
coils when fired because there is an equal pressure 
| exerted in all directions by the gas in the barrel 

The law of Newton, ‘“‘Action and reaction are 
equal and opposite in direction,’’ expresses this 
| fact. The powder exerts the same force backward 
on the gun that it does forward on the ball; and if 
the gun were of the same weight as the ball, and 
had a sharp point as the ball has, it would hurt the 
one firing it as the ball would. The gun is heavier 
and broad where it presses upon the shoulder. and 





so does not move so fast backward as the ball does 

forward It does not therefore hurt the man so 
much. It is the actual explosion and pressure of 

| the gas in the gun which causes the recoil, and not 
the airrushingintothe gun. The air does not rush 
into the barrel as the ball leaves it, since the ball is 
driven out of the gun by the gas behind the ball 
2. Also, what casues the noise? A. The sound is 
caused by the sudden belching of so large a quan- 
tity of gas into the air, thus giving a powerful shock 
to the air 


12653) E. E. B. asks: Kindly publish 
in Notes and Queries a formula for a bubble soap 
I have been informed that bubbles can be blown 
that are lasting and can be handled. A. A good 

| soap solution for blowing bubbles is made by dis- 
| solving the best Castile or Marseilles soap in wa- 
| ter and adding glycerine. Take 1 part Castile 
soap, 20 parts water, and 15 parts of glycerine. 
All by weight. Our “Scientific American Cyclo- 
pedia of Formula," price $5, gives many formulas 
for this solution. We can also furnish you with 
1C.V Boys’ book, ‘Soap Bubbies,"’ price $1, which 
| will be the best guide. Our SuppLement Nos. 
| 160, 495, 563, 579, 831, 931, price 10 cents each, 
contains valuable articles upon this interesting 
| topic. We have never seen a soap bubbie which 
| could be handled, although we have seen those 
| which could be caught on the hand without break- 
ing 


12654) E. J. B. asks: Can you explain 
why a man feels no heavier at the poles than in the 
temperate zones or at the equator? In other 
words, how does the centrifugal force of gravity 
affect a man’? The thing is this: there being no 
centrifugal force at the north or south pole, and 
the gravity is supposed to be the same, it seems 
that a man would have more weight at the poles 

than where the centrifugal force is great. If pos- 
sible please explain as fully as you are able. A. A 
body weighs less on the equator than at the poles 
by reason of centrifugal force. The amount is 
not g.eat, being 0.01112, or 1/289 part of his 
weight. Thus 289 pounds at the equator would at 
the pole weigh 290 pounds if weighed by a spring 
balance. This is not enough to be appreciable to 
anyone in their walking, or sense of their own 
weight. The force of gravity is also less at the 
equator than at the poles, because the surface of 
the earth is nearer the center of the earth at the 
poles by about 13 miles. The difference in weight 

for this reason is about 1/190 part, so that 190 
pounds at the equator will weigh 191 ponnds at 
the poles if weighed by a spring ba.ance. The 

combined effect of the two causes is equal to their 

sum, since both affect weight in the same order. 

It is about 8.7 pounds in 1,000 pounds. You will 

find this in Young's “General Astronomy,’ price 

$3.05 postpaid. 
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Aviation is a predominant topic in the 
mind of the public, and is rapidly becom- 
ing one of the greatest goals of develop- 
ment of the progressive engineering and 
scientific world. In the many books that 
have already been written on aviation, 
this fascinating subject has been handled 
largely, either in a very “‘popular” and 
more or less incomplete manner, or in an 
atmosphere f mathematical theory that 
puzzles beginners, and is often of little 
value to aviators themselves. 

There is, consequently, a wide demand 
for a practical book n the subject—a 
book treating of the theory only in its 
direct relation to actual aeroplane design 
and completely setting forth and discussing 
the prevailing practices in the construction 
and operation of these machines. “ Mo- 
noplanes and Biplanes” isa new and 
authoritative work that deals with the 
subject in precisely this manner, and is 
invaluable to anyone interested in avia- 
tion. 

Mr. Loening, who has come in intimate 
contact with many of the most noted avi- 
ators and constructors and who has made 
a profound study of the subject for years, 
is unusually well informed, and is widely 
recognized as an expert in this line. In 
a clear and definite style, and in a remark- 
ably thoreugh and well-arranged manner 
he has presented the subject of aviation. 
The scientific exactness of the valuable 
data and references, as well as the high 
character of the innumerable illustrations 


and diagrams, renders this work easily the 
best and the most useful, practical and 
complete that has ever been contributed 
to the literature on aeroplanes. 
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Drift of Curved Planes. Vill. Numerical Exampie 
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PART IL. 
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PART IIL 
Comparison of Types. 
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